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IN CASE OF DIFFICULTY 


In case of difficulty, please carefully read the information in your manual, 
calculator and duplicate examples. Please also refer to the chapter “In 
case of difficulty": 


1. Incase of difficulty with the display (blank display or digits and graphs 
do not appear), check the display contrast: Press to switch the 
calculator on. Press then release the (24). Press and hold the (4) or 
(D cursor keys to adjust the contrast, 


2. In case of erratic functioning or erratic display, reset your calculator; 
Press (2) [OFF] then [04] to switch the calculator on. Press then release 
(id), then (MEM. Press [7] (RESET), then press (Fi) (ALL). Press [¥) 
(YES) to reset your calculator then adjust the display contrast. 


3. Checking the batteries: try again with new batteries. 





Warning : battery replacement is not covered by warranty. 


REASON FOR RETURN 


KEYBOARD 
Indicate which keys are not working: ... 
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Using this Guidebook Effectively 


‘The structure of the T85 guidebook and the design of its pages can 
help you find the information you need quickly. Consistent 
Presentation techniques are used throughout to make the guidebook 





‘Structure of the 


i 


The guidebook contains sections that teach you how to use the 
calculator. 


© Getting Started is a fast-paced introduction to several 
important features of the TI-85. 

* Chapters 1 and 2 describe general operation and lay the 
foundation for Chapters 3 to 16, which describe. 
functional areas of the TI-86 and include short examplen. 

* Chapter 17 contains application examples that incorporate 
These examples can you se ‘commands, functions, 
and instructions work together to accomplinh meaningful 

© Chapter 18 describes memory management and Chapter 19 
describes the communications link. 

When possible, units of information are presented on a single 

page or on two facing pages, Several page- 

design elements help you find information quickly. 

* Page headings: The descriptive heading at the top of the 
page or two-page unit identifies the subject of the unit, 

* General text: Just boiow the page heading, a short section 
of bold text provides general information about the subject 
covered in the unit. 

* Left-column subheadings: Each subheading identifies a 
specific topic or task related to the page or unit subject. 

© Specific text: The text to the right of a subheading 
detailed information about that specific topic or task, The 
information may be presented as paragraphs, numbered 
procedures, bulleted lists, or illustrations. 

* Page "footers": The bottom of each page shows the chapter 
name, chapter number, and page number. 


Using this Guidebook Effectively (Continued) 





text in the guidebook is numbered; therefore, when you see 
sumbered text, you know you must perform the steps 
ly. 

. poneemen ters 2 sates ie ee onto aparece: 
if you may choose one of several alternative actions, this 
guidebook precedes each item with a "bullet" ( ¢ ) - 
highlight it like this list you are reading now. 

* Tables and charts: Sets of related information are 
presented in tables or charts for quick reference. 

Roterence Aids Several techniques have been used to help you look up specific 
information when you need it. These include: 

© Achapter table of contents on the first page of each chapter, 
‘a5 well as the full table of contents at the front of the 
guidebook,, 

© Aggiossary at the end of this section, defining important 
terma used throughout the guidebook. 


© Analphabetical table of commands in Appendix A, showing 


© Tables of system variables and built-in constants in 
Appendix A. 

* A tablo of error codes in Appendix B, showing the codes and 
their meanings, with problem-handling information. 


* An alphabetical index at the back of the guidebook, listing 
tasks and topics you may need to look up. 


Glossary 


ee 


This glossary provides definitions for important terms that are used 
throughout this guidebook. 


A command is either an instruction or an expression used to 

calculate a result. 

An equation variable may contain an equation or an expression. 

An equation is two expressions that are equal or a variable 

equal to an expression, 

An expression is « complete sequence of numbers, variables, 

functions, and their arguments that can be evaluated to a single 

result. An expression can inelude an = sign (a mathematical 

equation), 

A function, which may have arguments, returns a value and 

can be used in an expression. 

‘The Home Screen is the primary screen of the TI-85, where 

expressions can be entered and evaluated and instructions can 

be entered and executed, 

An instruction, which may have arguments, initiates an action, 

Instructions are not valid in expressions, 

A list is a set of values that the TI-86 can use for activities such 

as graphing a family of curves or evaluating a function at 
ple values. 

A matrix is a two-dimensional array on which the T1-85 can 

perform operations. 

Menu items are shown on the seventh and eighth lines of the 

display and ure associated with the menu keys below them. 

Menu keys are the keys 7] to [B) below the display. They are 

used to select menu items. 

A variable is the name given to # Ioeatian in memory in which a 

value, an expression, a list, a matrix, @ vector, or a string is 

stored. 


A veetor is a one-dimensional array on which the TI-85 can 
perform operations. 





exampies 
frat. Operating details are provided In the remaining chapters of the 
guidebook. 


Contents ‘The Menu Keys . 





The Menu Keys 
The T1-65 uses display menus to give you access to more operations 
than you can access trom the keyboard slong, 


‘The Menus and 
Menu Keys 





Op he Thapar, he nen as are , A 

(B), The 2nd functions of the Mesh puss Dat bac bed. Dae, 
and (Msi, Menu items are shown on the bottom line(s) of the 
display, above the five menu keys, 


Selecting Menu ems » ‘To select a menu item from the eighth (bottom) line of the 

display, press the menu key below the item. 

© =Toselect a menu item from the seventh (next-to- 
the-bottom) line of the display, press and release (i@) and 
then press the menu key below the item, 

Th this guidebook, the menu items are indicated by (} brackets. 

For example, press [H) to select ZiN) or prese (St) (MS) to select 

«GRAPH, 


The First Steps 





Betore beginning these sampio 


follow the steps on this page 


problems. | 
to ensure that the TI-85 is reset to ite factory settings. (Resetting the 
data types.) 


TV-85 erases all previously entered 





1 


2. 


Press [] to turn the calculator on. 

Press and release (Bd) and then press (7). 
(Pressing (i) accesses the operation 
printed to the left above the next key that 
you press. MEM is the 2nd operation of ),) 
‘The bottom line of the display shows the 
MEM (memory) menu. 


Press the (fi) menu key to select (RESET), 
the third item in the MEM menu. 

‘The bottom line is relabelled with the 
RESET menu and the MEM menu moves 
up a line. 


scree ie vases tts Des muny shows 
the message Are you sure? 

Press FE) to select (YES), The display shows 

ke mpreagee Mont cetted sod Outeutte 


‘The display 

default, To adjust the. Ngee 

preas and release (3) 

Foimaethe daly carter Ds 
the display lighter). 


euceme ae Tite. 








Entering Expressions: Savings Account Example 


‘The TI-85 display can show up to eight lines of 21 charactors per line. 
expression oF 


‘This lets you see each 
entered. 


Instruction in its entirety as It is 


Variable names can be up to eight characters, You can enter 
more than one command on a line; separate them with a : (colon). 


If you invest £25 at the beginning of each 
month at 6% annual interest, compounded 

, how much money will you have at 
the end of three years? The formula is shown 
‘on the right, 


1, To store the payment amount (£25) in the 


2. Type PMT. Press: to take the 
keyboard out of. 

3, Prows Gia] [d (the 2nd function of [)) to 
begin another command on the same line. 


4 ‘Press 3 (3) 12 655) N GIR to store the 
number of 
variable N, Fike TI-36 evaluates the 
expression before 
5. Prose) #06 (5) 12105)! a 10 
Nog enol 
Se eatin merase! 


‘The entry is more than 21 characters, ao it 
“wraps” to the next line. 





Entering Expressions: Savings Account Example 





On the TI-85, enter expressions PMT*((1 tt 
‘would write them, as shown on thartight. Nal ML 
6. To enter the expression for the future 

value formula, press’ t6 begin the 

next command, press (ES) to set tho 

Keyboard in ALPHA-iock, and then type 

PMT ia). 


ese va 


Press Bie to store the values in the 
variables and evaluate the expression. 
‘The 12-digit result is shown on the right 
side of the next line of the display. 


= 


oo 





Press (23) MODE] (the 2nd function of HE) 
to display the MODE sereen. Press (¥) (= 
(© © to position the cursor over the 2. 
10. Press GTR. This changes the display 
format to two fixed decimal places. 








11, Press a] [QUITI (the 2nd function of EN), 
which always returns you to the Home 
screen. Press Bix. The last expreasion is 
reevaluated and the result displayed with 
two fixed decimal places, 

If you save £25 at the beginning of each 
month for 36 months, invested at 6%, you 
will have £988,32_ 





Recalling and Editing a Calculation 


On the TI-85, the Last Entry feature lets you recall the command that 
was executed when you last pressed | tf more than one commanc 
Is entered on @ line and separated with a colon, the commands are 
stored together in Last Entry. The inst result is stored in Last Answer 





If you continue to invest £25 a month for 

another year, how much will you have? 

1. Press () (ENTRY1. This recalls the last 
executed command into the display. The 
cursor is positioned following the 

command. 





2 Use (@) and &) to position the cursor over 
the 3 in the instruction 3°12-N. Type 4. 


3. You do not need to be at the end of 
command to execute it, so press 
sfhus solution Sa diaplagi cos Ove next lina’ 
If you save £25 at the beginning of each 
month for 45 months, invested at 6%, you 
will have £1369,21, 








4 Ifyou were able to save £50 per month, 

the amount would double because PMT is 
directly proportional to the total. 
Press 2 (7). Press (i) (ANS). The variable 
name Ans is copied to the cursor location. 
Prens G28), You will have £2718.42 if you 
save £50 per month. 





Graphing on the TI-85 


Users familiar with the TI-81 will find that ait of the popular TI81 
tontures are algo on the TH-85, When you press Stim], the menu 
keys are labelled with the same graphing options (in the same order) 


‘that are on the top row of keys on the TH81. 


Graph y=x"-2x and y=2cos x. Determine the 
See é 


1. Press G4). The menu keys are labelled on. 
the eighth line of the with the 


‘The Home screen and cursor are still 
displayed. You do not leave the Home 
acteen and enter the graphing application 
until you select « menu key, 


2. Press Hi) to select (y(x)ui, which accesses 
the y(x) editor, where you enter and select 
functions to graph. Press, (you may 
to select (x) 352 
Ea to enter the equation y1=x~3-2x. 
Press 2 (635) (Al) to enter y2~2 cos x. The 
and y2 are 


and ¥ used by the TI-81. 

3, Press (Bg) (Ma) to select ZOOM), With the 
ZOOM instructions, you can easily display 
the current graph in a different viewing 
rectangle. 

Press (B} to select 2570), This is the same 
eee eee ere te 











Graphing on the TI-85 (Continued) 


4, Press (7) to select (TRACE), Press (©) wo 


5. Press (Bil) to leave TRACE and display the 
(GRAPH menu. 
Press [F) to select ZOOM). Press [i to 


6, Press (Bi) to leave ZIN and display the 
ZOOM menu. 
Press [H) to select ZSTO; to display the 
original graph. 





i 20 scene Se coperel: eanucn ts ee 
second quadrant, press [fi to select (BOX. 

Move the cursor to the upper right corner 
of the area you want to examine more 
closely, Press G8). Move the cursor to the 
lower left corner (the box defining the 
area is shown as you move the cursor), 
Press GH). 


irc cn guar hyd 





Entering an Equation: Illumination Example 
On the TH-85, you can explore problems in several diferent ways. For 





feature or graphically, The | pages In Getting Started present 
Ge Widuhemor adigle ts toad ome emtar Sots explore 
them both by using the SOLVER and by 
‘The illumination on a surface is; — 
© Proportional to the intensity of the source. £\ 
© Inversely proportional to the square of the on 
dieses: WS as 
. Coe 
between the source and 
‘The formula for illumination of a point INTEN x sind 
garface is shown on the right A wabatitution beim ner 
from trigonometry allows us to define 
illumination in terms of INTEN (intensity), sing» HEIGHT 
HEIGHT (height of the pole), and DIST DIST 
(distance). 
INTEN x HEIGHT 
units are ft-e (foat-eandies) for UM DS 


Appropriate: 
illumination, CP (candlepower) for intensity, 
and ft (feet) for distances, 


rte ‘a pole in a parking lot is 50 ft and the intensity is 


1000 CP. 
1 





OE ee 


Entering an Equation in the SOLVER 
‘With the SOLVER feature of the T/-65, can solve an equation for 





any variable in the equation, in you can observe the effect 
the value of one variable has on another and appty "what 
vee This page shows how to enter the 





1. Press (3g) (SOLVER! to display the SOLVER 
equation entry screen. 
Preas 0 


HEIGHT: & 
select (O18) from the menu; the characters 
DIST are copied to the cursor location. 





3, Press] 3 to complete the equation that 
defines (Humination in terms of intensity 
and height: 
ILLUM=INTEN*HEIGHT/OIST3, 

As you enter the equation beyond 17 
healer: it serolle, Ellipsis marks...) 
indicate that not all of the equation is 
displayed on the line. You can use [) and 
[Sto acroll the equation. 


4 Tere eae 


‘The equation is displayed on the top line, 
‘The variables are listed in the order in 
ee es ee ee 

HEIGHT and BASE, which 
define the equation variable DIST, are 





bound defines the interval in which the 
SOLVER searches for a solution. The 
default values are -1£99 to 1699, 


Solving for a Variable 


The T1-85 solves the equation for the variable on which the cursor is 
placed when you select ‘SOLVE? Enter values for all known variables, 
and then solve for the unknown variable. 











(©), or @) to move the cursor 
between the variables. Enter 1000 as the 
value for INTEN, Enter 50 as the value for 
HEIGHT. Enter 25 as the value for BASE 
‘The values of INTEN, HEIGHT, and BASE 
in memory are updated. 

2. Press (i) to move the cursor to ILLUM, the 
unknown variable. 


3. Press [) to select SOLVE from the menu. 
A moving bar is shown in the upper right 
of the display to indicate that the TI-85 is 
busy calculating or graphing. 

‘The solution is d. The square dots 
‘to the left of (LLUM and left-rt indicate 





I the height is 60 ft and the intonsity is 
1000 CP, the illumination on the surface 
26 ft from the pole is .28621670111999 
fee, 
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Additional Solutions with the SOLVER 





You can continue to explore solutions to equations with the SOLVER. 
You can solve tor any variable within the equation to explore “what if" 
questions 


Ifthe desired illumination is exactly 0.2 ft-c, 


and the is still 1000 CP, at what 
height on the pole should the light be placed? 
1. To the value of ILLUM to .2, press 


the GE) key to clear the value on the line 


ape then type .2, The square dots 
to show that the solution is not 





2. Moye the cursor to HEIGHT. Press 3) to 
select ‘SOLVE, It is not necessary to clear 


value is used as the initial guess by the 
SOLVER. The equation is solved for 
HEIGHT and the value displayed, 

The illumination on the surface is .2 f-c 
and the intensity is 1000 CP, if the height 
of the light source is 63.458763246529 ft, 
The solution is dependent on the initial 
guess and limit. 





Changing the Viewing Rectangle 


‘You can graphically examine equations entered in the SOLVER. The 
viewing rectangle defines the portion of the graphing coordinate plane 
‘that is shown in the display. The values of the RANGE variables 
determine the size of the viewing rectangle. You can display and edit 
the values of the RANGE variables. 





1, Press {i todiaplay the RANGE editor. 
‘You display and edit the values of the 
RANGE variables on this screen. The 
eee eames ore 

es. 





2, Graph the illumination example using 
new values for the RANGE variables, as 


Use (¥) or Gi} to move the cursor to each 
value and then type over the existing 
values to enter the new value. To enter -1, 
press (F)), not (=), and then press 1. 
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Finding a Solution from a SOLVER Graph 


The graph plots the variable on which the cursor is placed as the 
Independent variable on the x axis and left-rt es the dependent variable 
‘on the y axis. Solutions exist for the equation where the function 
intersects the x axis. 





Notice from the graph that this problem 
has at least two solutions; we found the 
solution for HEIGHT at the larger value, 
63,458763246529. 


2, To solve for the other value of HEIGHT, we 

must supply a new initial guess or alter 
the limit. You can select a new initial 
guess with the graph cursor. 
Use (3) and (©) to position the cursor near 
where the function crosses the axis at the 
smaller value. As you move the cursor, the 
coordinate values are displayed. 





3, Press (i) to select ‘SOLVE, The value of 
HEIGHT identified 





The illumination on the surface is 2 ft-c 
and the intensity is 1000 CP, if the height 
of the light source is either 
3.2022212466712 ft or 63.458763246529 ft. 


Defining Functions to Graph 


On the TI-85, functions are graphed for x and y when x is the 
Independent variable and yay(x). You can store unevaluated 


ee ee ee ee er eee ete 








Graph the illumination equation and find the 
height that provides the maximum 
illumination for # base of 25 feet and nn 
intensity of 1000 CP. 

L tee me birt nc neers ie Home 


2 Pre BTR We VOW = aD 
the unevaluated 





illumination 
“equation eqn 
5. Press (x) laiphal to change to lowercase 
alpha-lock and type eq n BOB. The 
‘equation is copied to the cursor location. 
6, Press (2d) (=) to move the eursor to the 


ee Press 
ix times to delete ILLUM=, 


Displaying the Graph 





Alter you have created and selected the function to graph and entered 
the appropriate viewing rectangle, you can display the graph. 





z 
: 
i 
i 


point is plotted. The graph of the function 
for 0S x < 100 is plotted. 
2. Ses pees ern Ue neers ee ae 
maximum value of ILLUM for a height 
between 0 and 100. 


xand y display coordinate values are 
updated continually with the cursor 
position. 











Accuracy, = 126 
Acres, = nse 


Tracing along a Function 


‘Using the TRACE feature of the 71-05, you can move the cursor along a 
function, showing the x and y display coordinate vaiues of the cursor 
tocation on the function. 








1, Press [to select (TRACE), The TRACE 


value of x, That is; if y1=f'x), 
then the value af y shown in flx). 
2, Use ©) and 9) to move the function 
until you have traced to the y 


‘The maximum illumination is 
61577762623 CP if the height is 
1746031746 ft. 

aie palin of 93a tea fasetion, value Xe) ot 
the x value. It 


display coordinate 
(tater fea the valor buat with 
yi ga which is based on the 


Finding a Maximum Graphically 





1. Presa (BH) to display the GRAPH menu. 
Press (GX) to display additional items on 
the GRAPH menu. 

2. Press [7 to select (MATH). Press MEE to 
display additional items on the GRAPH 
MATH menu. 





3. Press) to select MAN. The TRACE 
cursor appears near the middle of the 
display on the function at the point 
Oxyt(xy. 


Press 15). The calculated maximum is 
displayed in the cursor coordinates at the 
bottom of the display, 61584028714 at an 
x value of 17.677668581. 
‘This value of y, which ia the 
mathemati maximum, is 
larger than the value found with the 
TRACE cursor, This calculated maximum 
is the most accurate of the three graphical 
solutions we have tried. 





Graphing the Derivative 


The maxima and minima of a continuous differentiable tunction, If they 
exist, occur where the first derivative is equal to 0. On the TH85, you 
can graph the derivative of a function. 





1. Prods GHB. Press (FD to display the y(x) 
editor, 
Press G8) to move to y2. 


2 The calculus functions are grouped on 
GaLe mca, Pree OME play 
the calculus menu on the bottom line, 

3. Press (3), The function name for the exact 
first derivative, dert(, is copied to the 
cursor location. 





4. Press (3d) (M2i to copy y from the menu on 
the seventh line to the cursor location, 
then type 1 to enter the name of the first 
equation, y1. Press (1), 

5. On the TI-85, you can evaluate the 
calculus functions 


variable, but to be meaningful in 
graphing, the variable of differentiation or 
‘integration must be x. 

‘Press (2M) or (Bi) [M1] to copy x to the 
cursor location. Press (7). 
dert(y1,x) is the exact derivative, 
evaluated at the current value of x. When 
this equation is graphed, the derivative is 
calculated for each value of x on the graph. 





Zooming In on the Graph 


Jocation by selecting the Zoom 





1. Press (BHD (Ba) IMs! to select GRAPH) and 
‘both functions, The buay indicator 


2. Press {B) to select ZOOM. 
3. To zoom in, press {B) to select ZN) from: 
the menu. 


‘The cursor appears at the middle of the 
display. 


4. Use the cursor-movement keys to 
the cursor near where the derivative 
function 


‘The new viewing rectangle bas been, 
adjusted in both the x and y directions by 
factors of 4, which are the default values 
for the zoom factors. 


20 © Getting Started 











Finding a Root Graphically 


‘The TI-85 can find the root (zero) of a graphed tunction and can 
calculate the value of the function for any value of x. Find the x value 
where the root of the derivative function dert(y1,x) occurs and use It to 
calculate the maximum of the function. 





function ia “above” the display. 

3. Presa [¥) to move the cursor to the 
derivative function, y2, as indicated by 
the 2 in the upper corner of the 
display. You can use ©) and [) to move 
the cursor to a paint near the root. 


5. Press (6a) Ga) ‘to select (EVAL. 
Press (a8) [ANSI toentar the solution 
to ROOT as the value for x. The results 
cursor is ‘on the y1 function at 





derivative at x=17.67766953, which 
evaluated toa 
yt=,61584028714, 


Other Features 





Other Capabilities 
of the THES 


‘This Getting Started section introduced you to operating the calculator, 
the function graphing features, and one equation-solving feature. The 
remainder of this guidebook describes these features in more detail 
and also covers the other capabilities of the TH-85. 


© Store, graph, and analyze up to 99 functions in function 
graphing (Chapter 4), up to 99 polar equations in polar 
graphing (Chapter 5), up to 99 parametric equations in 
parametric raphing (Chapt Banda syne fv nine 

first-order differential equations (Chapter 7), 
© Use DRAW and Shade features to emphasize or analyze on 
function, polar, parametric, and differential equation 
pein 

© Solve an equation for any variable, solve a system of up to 
30 simultaneous linear equations, and find the real and 
complex roots of up to.a 30th order polynomial equation 
(Chapter 14), 

* Enter and store any number of matrices and vectors with 
dimension up to 255, Has standard matrix operations, 
including elementary row operations, and standard vector 
operations (Chapter 13). 

© Perform one-variable and two-variable statistical analyses. 


exponential, power, 

sie cataahc: You san ancien ha graphically with 
Tiaicien sates poles and line drawings and plot 
regression equation graphs (Chapter 15). 

© Enter programs that include extensive control and 
input/output instructions, Enter and store any number of 
programs (Chapter 16). 

. ee ee ere ree 
graphs and store data ona 
disk hrough an [BM comperitieor Macintaah® ” computer 
(Chapter 19). 

© = The TI-85 has 32K of RAM. 


Chapter1: Operating the TI-85 
‘This chapter describes the TI-85 and provides general information 
about its operation. 





Chapter Contents 





Operating the T8511 


Turning the TI-85 On and Off 


‘To turn the TI-85 on, press the & key. Mine 
(GS) and then press [OFF]. After about five minutes without any activity, 
the APO™ Automatic Power Down feature turns the TI-85 off 











|r CS 
RCL = BASE UV TEST V 
[wee fons) Ee 








Press @ to turn the 'TI-85-0n. 


* Ifyou pressed (Ba) [OFF] to turn the calculator off, the 
display shows the Home screen as it was when you last 
used it, 

© Ifthe APD feature turned the calculator off, the TI-85, 
including the display, cursor, and any error conditions, will 
be exactly as you left it. 

Press and release (8) and then press [OFF] to turn the TI-85 off. 

© Any error condition is cleared, 


© All settings and memory contents are retained in memory 
by the Constant Memory™ feature. 

To prolong the life of the batteries, the APD feature turns the 

‘TL-86 off automatically after about five minutes without any 

activity. When you press (i), the TI-86 will be exactly as you left 

it, 

. Zoe EAE ERS, ad Oe) OE RN Nee 
you left them. 

e Al stings and memory contents are retained in memory 
by the Constant Memory feature. 

‘The TI-85 uses four AAA alkaline batteries and has a 

user-replaceable back-up lithium battery. You can change the 

batteries (Appendix B) without losing any information in 

memory. 
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Setting the Display Contrast 


The brightness and contrast of the display depend on room lighting, 
battery freshness, viewing angle, and adjustment of the display 
Sota. The Somtene AANPeS EEENS ne TOS 





You can adjust the display contrast to suit your viewing angle 
and lighting conditions at any time. As you change the contrast 
setting, the display contrast changes, and a number in the 
upper right corner indicates the current contrast setting 
between 0 (lightest) and.9 (darkest). 
‘To adjust the contrast: 
1. Press and release the (3x) key. 
2. Use one of two keys: 

* To increase the contrast, press and hold (3), 

* To decrease the contrast, press and hold [¥), 
ee tater een, the display may 

become completely blank_If this happena, press and release 
and then press and hold (4) until the display reappears. 
When the batteries are low, the display begins to dim 
(especially during calculations), and you must adjust the 
contrast to a higher setting. If you find it necessary to set the 
contrast to a setting of 8 or 9, you should replace the four AAA 
batteries soon. 
Mie eee 
the directions on page B-2. 
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The 2nd and ALPHA Keys 


Most keys on the TI-85 access more than one operation. The additional 


operations are printed above the keys. To access them, press (iy) or 
(EW) before you press the key. 





2nd operation ———* VK *—-— ALPHA operation 


+——— Primary operation 


‘To access a 2nd operation, first press and release (3) and then 
press the appropriate key. 

‘When you press (84), the cursor changes to to indicate that the 
next keystroke is a 2nd operation. 

oss Soe 


this guidebook, 2nd 
proces hy th fo exarple (a1 
To aoa he eter o chara pita othe right above a 
Ser ako en AER (Ge) laipha} and then press the appropriate 


operations are shown in brackets and 





© Tomake the next ‘an uppercase alphabetic 
character, press |. The cursor changes to A. To cancel 
ALPHA, press! ‘until the norma) cursor appears. 

© = To make the next keystroke a lowercase alphabetic 
character, press and release [3@) and then press laiphal. The 
cursor changes to a. To cancel aipha, press 
normal cursor appears. 
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The 2nd and ALPHA Keys (Continued) 








ALPHA-lock (upperease) and alpha-lock (lowercase) make each 
subsequent keystroke an alphabetic character. You do not need 
to preas (0) or (Ba) [siphal before every character to enter 
display text or the names of variables, functions, or instructions, 





Set uppercase ALPHA-lock 
Set lowercase alpha-lock 3 lniphal GH) 











Note: i) and name prompts automatically set the keyboard 
in ALPHA-lock. (28) does not take the keyboard out of 
ALPHA-lock ar alpha-lock. 
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The Display 





The TH-85 displays text, graphs, and menus. Graphs are described in 
Chapter 4. Menus are described on pages 1-16 to 1-19. 





‘The Home Screen 


val 


serene 


‘The Home screen is the primary screen of the TI-85, where you 
enter expressions to be evaluated and see the results. 


| 

If text is displayed, the screen can have up to eight lines of 21 
characters per line. If all text lines of the display are filled, text 
“scrolls” off the top of the display. 

‘The MODE settings control the way expressions are interpreted 
and recults are displayed (pages 1 1-24 to 1-27}, 

On the Home screen and in the program editor (Chapter 16), if 
an expression is longer than one line, it wraps to the beginning 
of the next line, 

When an expression is evaluated on the Home screen, the result 
is displayed on the right side of the next line. If a result is too 
long to display in its entirety, ellipsis marks (...) are shown at 
the efor ght Use fe) anc us srelltheneauie Lrtue rele 


is a matrix with more rows than the screen can display, use (4) 
and (¥) to scroll! the result vertically, For example: 


es 


pa en ts Boab ca Sra ay sir sion, ese) 
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The Display (Continued) 








Busy Indicator 


‘Tn most cases, the appearance of the cursor indicates what will 
happen when you press the next key. 





ae 


Entry cursor Solid The next is 
finshing entered at the cursor; it 
rectangle types over any character. 























INS Unsert) ae, ‘The next keystroke is 

cursor ‘inserted at the cursor, 

2nd cursor ae The next keystroke is a 
‘2nd operation. 

ALPHA cursor FlashingA The next keystroke is an 
uppercase alphabetic 
character. 

alpha cursor Flashing @ The next keystroke is # 
lowercase alphabetic 
character 

“full” cursor rectangle You have entered the 

Chesaboard maximum characters in 
name, or memory is 
full. 

Ifyou press & or (3) during an i 

wnat euro sbanges ae writ 66,0 T rer, 

When the T1-85 is calculating or graphing, a moving 

bar shows in the upper right of the Serta case: 


ies Jot pating argh 2 OS, busy indicator is a 
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The Equation Operating System 





With the TI-85's Equation Operating System (EOS™), you enter 

eeenere ee Seen ae See 
evaluates expressions according to the standard priorities of 

mathematical functions and uses parentheses for grouping. 


‘A function returns ¢ value. ROS evaluates functions in an 
expression in this order; 
. Punctona that re entered ser the argument, chu, 
x1, , 4%, 7, and conversions: 
Powers and roots, such as 2.5 or 5*/ 32. 
* Implied multiplication where the second argument is « 
number, variable name, constant, list, matrix, or vector or 
oes senna syens pazecket Satan SSA eres 


° Nae eT oS eee 
as negation, y, sin, or in. 
© Implied multiplication where the second argument is 4 
multiargument function or a single-argument function that 
precedes tha argumerit, such a3 2 godi44,64) or A sin 2. 
Permutations (nPr) and combinations (nCr), 
Multiplication and division. 
Addition and subtraction. An = in an expression, rather 
than an equation, is evaluated as -(, For example, A+B=C+1 
is evaluated as A+B-(C+1) 
© Relational functions, such as > or 5. 
© Boolean operator and. 
* Boolean operators or and xor. 
Within a priority group, BOS evaluates functions from left to 
pov haa oad Asch ah ier yaaa aaa 
same argument are evaluated from right to left. Por 
seasia on fret ineiacionstac 8). 
Calculations within a pair of parentheses are evaluated first. 
Multiargument functions, such as god(144,64) or deri(sin 
ANG,ANG,x), are evaluated as they are encountered. 
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The Equation Operating System (Continued) 





i 


‘The T1-85 recognizes implied multiplication, For example, it 
understands 2x, 4 sin 45, 5(1+2), and (2°S)7 ax implied 
multiplication. Except between two numbers, a space indicates 
implied multiplication, as in A B or B 3. 
Variable names can be more than one character; the TI-85 

AB and b2 as variable names, Variable names 
cannot start with a number; 3AB and 3b2 are interpreted as 
implied multiplication (3*AB and 3°b2), 
All calculations inside a pair of parentheses are completed first. 
For example, in the expression 4(1+2), EOS first evaluates the 


Rea en ce es eer acerca ee econ oO 
‘open" parenthetical elements are closed 
cneianivurie otttererccme ei oneaiie hae 
(store) or display conversion instructions. 
Note: If the name of a list, matrix, or vector is followed by an 
open parenthesis, it does not indicate implied multiplication. It 
is used to access specific elements in the list, matrix, or vector. 
‘To enter a negative number; use the negation function. Press 
©) and then enter the number. On the TI-85, negation is in the 
fourth group in the EOS hierarchy. Functions in the first group, 
such as squaring, are evaluated before negation. For example, 
the result of -X? is a negative number; the result of -9 is -81. 
Use parentheses to square a negative number: (9). 
Note: Use the =) key for subtraction and the (Fj) key for 
Ifyou press (=) to enter a negative number, asin 9) 
7, it is'an error. If you press 9{G)) 7 or Gm 8, it 
is interpreted as implied multiplication (9°-7 or 
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Entering and Editing 


‘The arrow keys in the upper right of the keyboard contro! the 
movement of the cursor. in normal entry, # keystroke types over 
character or characters at the position of the cursor. Tet) anda 
(NS) keys delete or insert characters. 





The 
Cursor-Movement 
Keys 





Gland ©) move the cursor within an expression. The cursor 


(Ea) Gr (a) moves the curoor tothe beginning or end of the 
expression. 

@ and ©) move the cursor between lines in the current 
expression on the Home screen. (@) an the top line of an 
expression on the Home screen moves the cursor to the 
beginriing of the expression. [¥) on the bottom line moves the 
cursor to the end. 

Hyon preas and hold a cursor-movement key, the cursor 
movement repeats until you release the key. 


Sener eeE Ee aaa GrereEEng eee 


Ins! Inserts characters at the underline cursor. 
a Deletes the character at the cursor. 
oR Executes the expression or instruction. 


* Ona line with text on the Home screen, 
clearn (blanks out) that line. 


© In an editor, clears (blanks out) the — 





You can press and hold (G8) to delete a long sequence of 
characters. 
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Entering and Editing (Continued) 





You can enter the names of functions, instructions, variables, 
and constants in one of several ways: 


© Type the characters of the name, 


* Press the key or select from a menu to copy the name to the 
cursor location, 


* Select the name from the CATALOG. 
If you type the name, you must enter each character, including 


2 space (the alpha character sbove (Fj) preceding the name and 
the space or open parenthesis after the namo, if required. you 


‘The T1-86 ignores upperease and lowercase when it interprets 
names of functions and instructions (but not the names of 
variables and constants), For example, to calculate a log, you 
can press (i), type the letters | 0 g (followed by a space), or type 
the letters L O G (followed by a space). 

type the letters L O G (followed by a space), 

‘The TL-86 treats an expression as individual characters, 
regardless of whether a name was entered by typing each 
character or by copying the name from a key, menu, or selection 
screen, Names copied from a key, menu, or selection screen are 
copied as if the individual letters were typed. You can type over 
any character in the name. For example, if you press (8), the 
characters sin followed by a space are displayed. If you then 
press (=) (=) fi GN, the function is changed to 
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Expressions and Instructions 





On the T1-85, you can enter expressions, which return s value, in most 
places where a valve is required. You enter instructions, which initiate 
an action, on the Home screen or in the program editor (Chapter 16). 





| 


Instructionssz 
Entering an 
Expression 


Example of Entering 


An expression is a complete sequence of numbers, variables, 
functions, and their arguments that evaluate to a single result. 
On the TI-85, you enter an expression in the same order that it 
normally is written. For example, x*radius* is an expression. 
Expressions can be used as commands on the Home screen to 
calculate a result, Expressions may be used in instructions to 
enter a value. In editors, expressions may be used to enter a 


An instruction is a. command that initiates an action. For 
example, ClOrw is an instruction that clears any drawn 
elements from a graph. Instructions cannot be used in 
expressions, 

‘To create an expression, you enter numbers, variables, and 
functions from the keyboard and from. menus. An 
expression is completed when you press , regardless of the 
cursor location. The entire expression is evaluated according to 
EOS (page 1-8), and the result is displayed. 

Caleulate 3.76 + (-7.9 + V5) +2 log 45. 


3.76) 79 
= Wis @ Ay 9761-7. 9+5)}42 og 
a 264257525233 


‘To enter more than one instruction or expression on a line, 
separate them with a :. For example, 5A:28:A/B 
displays 2.5. All the commands are stored together in Last Entry 
(page 1-14), 

While the busy indicator is displayed, indicating that a 
proapeninaf rai: onal ice phe hea ene ao 
the calculation. (There may be a delay.) Except in graphing, the 
break ERROR sereen is shown. 

* Togo to where the interrupt occurred, select (GOTO), 

* Toreturn to the Home screen, select (QUIT), 
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Last Answer 


When an expression is evalusted from the Home screen 
of from a program, the TH-85 stores the result to a special variable, Ans 
(Last Answer), When you turn the TI-85 off, the vatue in Ans Is retained 
in memory. 





Using LastAnawer You can use the variable Ans in most places where its data type 

in an Expression is valid, Press (38) (ANS! and the variable name Ans is copied to 
the cursor location. When the expression is evaluated, the TI-86 
uses the value of Ans in the calculation, 














Storing Results ‘To store a result, store Ans to a variable before you evaluate 
another expression, 








235.619449019 
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Se ee eae On st Doane deren 22 seeeeste an expevaston or 

an Instruction, the expreesion or instruction is stored In a 
Spadlel wocegs wr geal octet which you can recatl, When you 
tum the THA5 off, Last Entry is retained in memory. 





Using Last Entry 


Entries 
More than One 


To recall Last Entry and edit it, press (Bg) (ENTRY). The cursor is 
positioned at the end of the entry. Because the TI-85 updates 
the Last Entry storage area only when 8 is pressed, you can 
recall the previous entry even if you have begun entering the 
next expression. However, when you recall Last Entry, it 
replaces what you have typed. 


7 B+? 
Ps : 
57 
If the previous entry contained more than one command 
separated with a colon (page 1-12), all the commands are 


recalled, You can recall al] commands, edit any command, and 
then execute all commands, 


Using the equation A=nr’, find by trial and error the radius of a 
circle that covers 200 square inches, Use 8 as your first guess. 


geosne : 201.06192983 


= BRenh? 
7 () Wns! 95 7.95—RnR? 
198.556509689 





Continue until the result is as accurate as you want. 
Press Sf] on a blank line on the Home screen to execute Last 
Entry; the entry does not display again. 


oa" O4N 


NC) 1 >) NG) 
Ame Net oN:N21 





@eo 
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Example: Convergence of a Series 


‘Show that when Act, the series A" converges to Ait-A) as N 
Increases. You can use the TI-85 functions sum and seq (Chapter 3) to 
calculate a series. 


Procedure Calculate the series AY for A = 1/2 at N= 1, 5, and 100, sum 
returns the sur of all elements in a list. seq generates a list; 
the form for seq is: 
‘seq(axpression,variabie_name,begin,end,incremant) 

Enter all expressions and instructions on the same command 
line so that you can recall, edit, and execute them. Store 1 to 
the variable NTH (for the nth element) and 1/2 to the variable A. 
Remember that function names are not case-sensitive, but 
variable names are. The remains in ALPHA-lock after 
(STO), even when you press 





T9NTH:1/2--A:SEQ(AAN.N 


HT 
LIST@IUSUMEIL! NTH, 1) 9LIST:SUM LIST 
os 5 
Recall Last Entry. Change NTH to 5 and evaluate. Repeat for 
NTH=100... 
A\NTH,1)9LIST:sum LIST 
was S-NTH:1/2-+A:seq (ANN 
A,NTH,1)}+UST:sum UST 
98875 
(entry) 1 
tins} 00 100-9NTH:1/2—sA:seq(A"N 


WNAWNTH,1)4LIST:sum 
ust 
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The TI-85 Menus 





To leave the keyboard uncluttered, the 11-85 uses display menus to 
access many additional operations, The five keys immediately below 
the display are used to select items from menus. Specific menus are 
escribed in the appropriate chapters. 





‘The Menu Keys: 





On the T1-86 keyboard, the menu keys are [F), (8), (B), ), and 
(BL The 2nd operations of the menu keys are [M1], (M2), (Mal, M4}, 
and uel Menu itecns wre sberwa above the five manu kays, 
Menu items can on the bottom two lines (seventh and 
eighth lines) of the jay. If any text is displayed on a line 
where a menu is to be displayed, the text in the display scrolls 
up a line, 
‘The appearance of a menu item generally helps to identify what 
the menu item is, 


© The names of functions, which return a value and are valid 
begin with a lowercase 


© The names of instructions, which initiate an action from a 
command line, generally begin with a capital letter; for 
example, Shade or ClOrw. 

© Menu items that access a lower-level menu or that perform 
immediate actions, generally are in all uppercase letters; for 
example, NUM or ZOUT. 
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Displaying Menus 





Displaying 
Additional Items in a 


HW you select a menu item that displays another menu, the first menu: 
may move to the seventh line; the new menu displays on the eighth line, 


Many of the 2nd operations, such as MATRX, VECTR, CPLX, 
MATH, and LIST, access menus of characters or names of 
variables, functions, and instructions to copy to the cursor 
location. When you press one of these keys, the eighth line of 
the display «hows the menu items, For example, (28) (CPLXI 
labels the menu keys with complex number functions: 
con} real imag abs angie 
‘The menu items may access lower-level menus. For example, if 
you press (33) (MATH!, the menu keys are labelled with the 
names of menus, each of which accesses a menu of math 
functions: 

NUM PROB ANGLE HYP MISC 





A menu may have up to fifteen menu items, but only five are 
displayed at one time. » at the right of the menu items 
indicates that there are more items in the menu. Press [5S to 
label the menu keys with the next group of menu items. If you 
are on the final group, © displays the first group. For 
example, on the MATH NUM menu: 





In this guidebook, all items in a menu usually are shown at 
once, stacked vertically; for example: 

round iPart (Part int abs 

‘sign min max mod 
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Selecting from Menus 





Selecting an ttem 
from the Menu on 
the Eighth Line 


‘The Menu on the 
‘Seventh Line 


You can select an item from the menu on the eighth line or from the 
‘menu on the seventh line, 


To solect 2. raven joe foarte sign ie promise 
corresponding menu key, (7), 


© Ifthe item is a character or a name, it is copied to the 
cursor location, typing over existing characters (except in 

insert mode). If not all charagters in a name can display, 
the name is truncated in the menu item, but the full name 
is copied to the cursor location. The menus do not change. 

© Ifthe item is an editing operation, such as INSr (insert row), 
the display changes as soon as you select the operation. The 
menus do not change. 

© ‘Ifthe item is an action, such as SOLVE, the action occurs 
immediately. The menus change if sppropriate. 

© = Ifthe item accesses another meng, the menu keys are 
labelled immediately with the new menu. 

In this guidebook, menu items shown enclosed by brackets (for 

example, (1YP)) indicate that you are to select that monu item. 

Tf you select a menu item that acceases another menu, the 

menu from the eighth-line may move to the seventh line, and 

the name of the selected menu is highlighted. 

For example, selecting (NUM) from the MATH menu on the Home 

screen moves the MATH menu to the seventh line and displays 

the MATH NUM menu items in the eighth line, On the seventh 

Hine, NUM is highlighted. 
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Selecting from Menus (Continued) 








Selecting an Item 
from the Menu on 
the Seventh Line 


"Exiting" » Menu 


An exception occurs if you are in a full-screen editor, such as 
the program or matrix editor, In this case, the editor menu 
remains on thé seventh line for canvenience. 


Ifa menu is displayed on the seventh line, you can select an 
item from it in one of the following ways: 


© Press {id) and then press the menu key, [M1), .. . , MSI, that 
corresponds to the item that you want. For example [ad] {Ma} 
on the screen above would copy y to the cursor location. 





“mave down" to the eighth line, Then press the menu key 
. ,{D) that corresponds to the item that you want. 
@on the screen above would delete 





© Ifa menu is displayed on the seventh line, that menu 
“moves down" to the eighth line. The display does not 


© fa menu is displayed only on the eighth line, you are 
returned to the Home screen. 
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Moving around the TI-85 





In addition to changes In the menu lines, the display may change when 
you press a key or select from a menu. 





Many of the keys on the TI-85 access applications with 
full-screen editors where you enter expressions as you do on the 
Home sereen. The full-screen editors are: 


CONS EDIT POLY GRAPH yixi= 

UST EDIT SOLVER GRAPH riq)= 

MATAX EDIT SIMULT GRAPH Ef}= 

VECTR EDIT MATH INTER: GRAPH O'(0= 

STAT EDIT ‘STAT FCST GRAPH RANGE 
PRGM EDIT GRAPH ZOOM ZFACT 
When you select one of these: 


© You “leave” the Home sereen or the application in which you 
are working, and the appropriate editor displays. 

© Any existing menu lines are cleared. The editor mena, if 
any, displays on the eighth line. 

‘When you are working on s full-screen editor and press a key 

that displays a menu: 

© The editor remains unchanged. 

© ‘The editor menu moves to the seventh line (if it is not 
already there), and the selected menu displays on the 
eighth line, You still can access editing operations (wuch as 
INS?) or instructions (such as SOLVE) with the (i) key. 


To leave an editor: 

© Press (82) (QUT! to return to the Home screen. 

© Press Ea) one or more times to return to the previous menu, 
display, or the Home screen. 

. Peoee tis or prepeees ears Corman ts nuctber applications, 
such as (38) (SOLVER, 
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Moving around the TI-85 (Continued) 





Clearing a Prompt 


Correcting an Error 
on the Prompt Line 


Returning to the 
Home Screen 


‘The VARS and CATALOG selection screens temporarily replace 

the current display. 

© The current dixplay is replaced, but you have not "left" the 
application in which you are working. 

© The VARS or CATALOG menu is displayed. 

When you press {Bif) or make a selection, the current display 

and menus are shown again. 

Sometimes you will be prompted for a value or variable name 

on the prompt line, the line above the menus). 





[oe bconiea ranaay. Mee onoyon tether 
the editor or graph. 


When an error occurs on the prompt line, ERR nn is displayed 
at the right of the line. It is not necessary to clear the error 
pane“ hehe eer 
press GE. 

‘To return to the Home screen from any other screen, press (ig) 


‘You also can press (5) one or more times until the Home screen 
is displayed. 
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The CATALOG 


_———————————————— 


You can use the CATALOG to copy the name of an instruction or 

function to the cursor location in an expression that you are editing. 

auaee beet Hen areoeas Son merit nos ete 
menus. 


a 


The CATALOG 
Selection Screen 


Copying s Name to 


Leaving the 
CATALOG 


When you press (ia) CATALOG), the CATALOG screen 
temporarily replaces the screen on which you are working. 


‘The names of functions and instructions are displayed in 
order. Names that do not begin with an alphabetic 

character (such as + or »Bin) follow Z. An arrow at the left of 

the name indicates the selection cursor. To move around the list: 

© Press a letter to move quickly to names beginning with that 
letter. (The keyboard is set in ALPHA-tock ) Uppercase and 
lowercase names are intermixed. 

© Preas [a] to move quickly to the names beginning with 
‘special characters at the end of the list, 

© Use PAGEL) and (PAGET) to move to the next page of names. 

© Use [¥) and (i) te move down and up the list, 

Preas (i to aelect the name to copy. The CATALOG selection 

screen disappears and the name is copied to the cursor location. 

‘To leave the CATALOG without making @ selection: 

© Press (Gi) or GBM) to return to the application in which you 
are working. 


© Press (Bd) [QUITI to return to the Home Screen. 


1-22 Operating the TI-85 


The CUSTOM Menu 





‘The CUSTOM menu has fifteen items. You can copy the namse to 
Moen tunetions or Inatructione trom the CATALOG to the CUSTOM, 
menu. This provides easy access to those you use most frequently. 





Blanking out e 


Using a CUSTOM 
‘Menu Entry in an 


‘The names of functions and instructions are copied from the 

CATALOG to the CUSTOM menu. 

1. Display the CATALOG selection screen, Move the cursor to 
the name you want to copy to the CUSTOM menu. 

2. Select (CUSTM). The menu keys are labelled with the first 
five items of the CUSTOM menu (which may be blank). To 
display the other menu items, press ice). 





3. When the menu item to which you want to copy the name is 
displayed, press that menu key, The name is copied to the 
CUSTOM menu, replacing any name that might be there. 
‘The CUSTOM menu remains. 

To blank out (clear) a menu item in the CUSTOM menu: 

1. Press (il) [CATALOG 

2, Select (BLANK), The menu keys are labelled with the first 
five items of the CUSTOM menu. Press 
the menu, 

3. When the menu item that you want to clear is displayed, 
press that menu key, The item is cleared. The CUSTOM 
menu remains. 

‘To copy a function or instruction from the CUSTOM menu to 

the expression you are entering or editing, press! and select 

the appropriate menu key. 
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Setting Modes 





Leaving the MODE 
Selection Screen 


Press (32) (MODE! to display the MODE settings. The current 
settings are highlighted. The specific MODE settings are 























described on the following pages. 

Normal Sci Eng Numeric display format 

Float 012345678901 Number of decimal places: 
Radian Degree Unit of angle measure 

RectC PolarC ‘Complex number display format 
Fune Pol Param Diféq Type of graphing 

Dec Bin Oct Hex Number base 

RectV CyiV SphereV Vector display format 
dxDert cxNDer Type of differentiation 


1. Use [¥) or Gi) to move the cursor to the line of the setting 
that you want to change. The setting that the cursor is an 
flanhes. 


2. Use [] or [3) to move the cursor to the setting that you 
want. 

3. Press ERE. 

When the MODE settings are as you want them, leave the 

MODE selection screen in one of the following ways: 

© Press the appropriate keys to go to an application. 

© Press (34) (QUIT, (527), or GEM] to return to the Home screen. 
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Setting Modes (Continued) 





Normal, Scientitic, _ Notation formats affect only how a numeric result is displayed 
oF Engineering on the Home screen. Numeric results can display with up to 12 
Notation Display digits and a three-digit exponent, You can enter a number in 
Format any format. 

Normal display format is the way in which we usually express 

numbers, with digits to the left and right of the decimal, as in 

1245.67. 

Sei (scientific) notation expresses numbers in two parts. The 

seria Ne feploy sieve ig Ce at of the 

‘The appropriate power of 10 displays to the right of €, 

sete taoesonee 

Eng (engineering) notation is similar to scientific notation. 

However, the number may have one, two, or three digits before 

the decimal, and the power-of-10 exponent is a multiple of 

three, as in 12,3456763, 

Note: If you select normal display format, but the result cannot 

display in 12 digits or the absolute value is less than .001, the 

‘TI-85 changes to scientific notation for that result only, 
Floating oF Fixed Decimal settings affect only how a result is displayed on the 
Decimal Disptay Home screen, They apply to ail three notation display formate. 
Setting, You can enter a number in any format, 

ices Comes Corian antiine Civeapy wa.20 12 digit, phos the 

sign, 

The fixed decimal setting displays the selected number of digits 

(0 to 11) to the right of the decimal. Place the cursor on the 

number of decimal digits you want and preas as). 
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Setting Modes (Continued) 





Rodians of Degrees 
Angle Setting 


Angle settings contro! how the T1-85 interprets angle 

arguments in trig functions, polar/rectangular: 

complex polar numbers, and 2-element and 3-element 

cylindrical or spherical vectors. 

Radian setting interprets the arguments as radians. Results 

display in radians. 

Degree actting interprets the arguments as degrees, Results 

display in degrees. 

Complex Number Display Format 

Complex number format affects only how a complex result is 

sehr aa an 
RectC (rectangular complex) number format displays the result 

in the format (real,imag), 

PolarC (polar complex) number format displays the result in 

the format (magnitude < angle), 

Func (function) graphing plots functions where y is expressed in 

terms of x (Chapter 4), 

Pol (polar) graphing plots functions where t is expressed in 

terms of 6 (Chapter 5). 

Param (parametric) graphing plots relations where x and y are 

each expressed in terms of t (Chapter 6). 

DifEq (differential equation) graphing plots differential 

equations (Chapter 7). 
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Setting Modes (Continued) 





Number base format controls how an entered number is 
interpreted, unless another base is specified (Chapter 10), and 
how results are displayed. Nondecimal modes are valid only on 
the Home screen and in programs. Nondecimal modes are not 
valid for aome functions, 

In Dec (decimal) number base, numbers are interpreted and 
displayed as decimal (base 10). 

In Bin (binary) number base, numbers are interpreted as binary 
(base 2), Results display with the b suffix. 

In Oct (octal) number base, numbers are interpreted as octal 
(base 8), Results display with the o suffix. 

In Hex (hexadecimal) number base, numbers are interpreted as 
hexadecimal (base 16), Results display with the h suffix. 
Vector coordinate format affects only how a 2-element or 
Se ere et are, cage enter 8 vector in 
any format. Both cylindrical spherical vector formats 
display 2-element vectors in polar format. 

RectV (rectangular vector) coordinate format displays results in 
the format ix yl for 2-element or [x y 2] for 3-element vectors. 
CylV (cylindrical vector) coordinate format displays results in 
the format [r.26} for 2-element or [F26 2] for 3-element vectors. 
SphereV (spherical vector) coordinate format displays results in 
the format [r.26] for 2-element or [r.40.2¢) for 3-element vectors. 
For example, if the MODE is CylV and Radian, [1,2,3] returns 
{2.2360679775{ang!1.10714871779 3) 
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Setting Modes (Continued) 





Differentiation Type 


Setting Modes trom 
a Command Line 


Differentiation is used in the instruction TanLn, function arc, 
and interactive graphing activities dy/dx, dr/d8, dy/dt, dx/at, 
ARG, TANLN, and INFLC. You can select the type of 
differentiation to use. 

dxDort (exact differentiation) uses dert (Chapter 3) to 
differentiate exactly and calculate the value for each function in 
an expression, It is more accurate than dxNDer, but more 
restrictive, in that only certain functions are valid in the 
expression. 

dxNDer (numeric differentiation) uses nDer to differentiate 
numerically and calculate the value for an expression. It is less 
accurate than dxDert, but less restrictive in the functions that 
dre valid in the expression. The variable 5 applies (Chapter 3). 
‘To set a MODE on the Home screen or in a program, enter the 
‘name of the MODE as an instruction. For example, Fune or 
Float. The form for fixed decimal setting is Fix n. You can select 
the name in the program editor from an interactive selection 
screen (Chapter 16), 
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Error Conditions 





‘The T1-85 detects any errors at the time it evaluates an expression, 
executes an instruction, plots a graph, or stores a value. Calculations 
stop and an error message with a menu displays immediately. Error 
codes and conditions are described in detail in Appendix B_ 





Diagnosing an Error If the TI-85 detects an error, it displays the ERROR screen. An 


Correcting an Error 


example is shown below. 


The error message on the top line indicates a two-digit error 

number and the type of error, The menu keyg are labelled with 

‘appropriate actions. 

© Ifyou select <GOTO, the cursor is at the location where the 
error was detected. 

Note: If the error was detected in the contents of an equation 

variable, this option creates the aj 





1. Note the number and type of the error. 

2 Select (GOTO), if that option is available, and look at the 
expression, especially at the location of the cursor, for 
ayntax errors. 

3 Ifthe error in the expression is not readily apparent, turn 
to Appendix B and read the information about the error 
message. 

4. Correct the expression. 
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Chapter 2: Entering and Using Data 





‘This chapter describes the types of data used by the T1-85 and how to 
enter and use them. More detailed descriptions of the data types and 
particular operations relating to them are in the appropriate chapters. 





Entering and Using Data 2-1 


Data Types 





‘On the T1-05; you oon entar and use several: types of diets, inching 


‘Date Types Data Type Entry/Display Format 
Numbers 7.13581 
Real or complex 71.35 
(29) 
(2,0) 
Meee oe hy 23.41) Rei 
‘or com a 
{3-4l) 
Vectors N23 
Real or complex rest 
(1.2.3.4) 
Real or complex (1234) 
Strings “HELLO® 
Characters HELLO 
Equations AREA=n"RADIUS* 
Expressions Done 
Constants Na 
Real or complex 6,022196736e23 
Notes about Any of these data types can be stored to and recalled from 
Data Types memory with a user-assigned variable name. 


‘The MODE settings may control the entry and/or display format 
of a particular type of data (pages 1-24 to 1-27). 
You can enter numbers, matrices, vectors, lists, and strings in 
an expression directly, or you can enter the name of a variable 

or constant to refer to values in memory. 
You also can use editors to define or edit matrices, vectors, lista, 
equations, and constants. 

ther Named Items Programs are defined and edited using an editor (Chapter 16). 
Graph databases and pictures are stored and recalled using 
specific instructions (Chapter 4), 
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Entering and Using Numbers 


‘Numbers on the TI-85 can be real or complex. You can enter a number 
in normal oF scientific notation or in decimal, binery, octal, or 
hexadecimal base (Chapter 10). The MODE settings may control the 
entry and/or display format. 





Real numbers are displayed using the notation format, decimal 

setting, and number base setting specified by the MODE 

settings, You can enter a real number in any of these formats, 

with up to 14 digits and a three-digit decimal exponent. 

Use the @) key to enter the exponent (power of 10) in scientific 

or engineering notation, 

1. Ifthe number is negative, press (FE), and then type the 
portion of the number that precedes the exponent. 

2. Pross {E!. E in the expression indicates the exponent. 

3. Ifthe exponent is negative, press (F), and then type the 
exponent, which can be up to three decimal digits. 

For example, (1,2}+(-3,1) returns (-2,3) and (122)*3 returns 

(-1.24844050964,2.72789228048) in Radian MODE 
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Variables 





Values can be stored to and recalled trom memory with variable names. 
A veritable is a name that refers to a location in memory where the value 
Is stored. In an expression, the variable name represents the value. 


A variable can represent a number, a matrix, a vector, a list, a 
string, an equation, a program, a graph database, or a picture. 
ee hr 
‘They must begin with a letter (including Greek 

ier! try and pec ara nd You 
can use letters, numbers, hex numbers, 

international characters, and special character's se and 
in variable names, The symbols? and ’ are used in 

system variables, such as Sx* and Q'1. 

‘The following are not valid as variable names: 

© Names of constants 

® Names of functions 

© Names of instructions 

Note: All variable and data type names are case-sensitive; the 
names AREA and area refer to different variables. The names 
of functions and instructions are not case-sensitive; the function 
names SIN and sin both refer to the same function and are not 
valid as variable names. 

In addition to user-asaigned variable names, there are some 
system variables that are used by the T1-85, Most of these 
variables are related to specific applications and are described 
in the appropriate chapters. These names are case-sensitive; 
the variable names xMin and XMIN refer to different variables. 
You can use system variables in expressions. You can store to 
some, but not all of them. Restrictions on the use of system 
variables are described in Appendix A. 
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Storing Values to Variables 


Values and strings are stored to variables using the (7) key. You can 
enter the valve a8 an expression, It is evaluated when you prese Ef), 
and the result Is stored in the variable. For information about storing 

unevaluated expressions in variables, see page 2-9. 





Storinga Valuetoa 1. Ona blank line on the Home screen or in the program 

Variable with STO» editor, enter the value to store. This value can be a real or 
complex number, matrix, vector, list, or string, or an 
expression that evaluates to one of these types. 


2. Press the (50) key. The instruction — is copied to the 
cursor location. 


3, Enter the name of the variable to which to store the value. 

Note: After you press (8), the TI-85 keyboard is set in 

APb oot ‘uppercase alphabetical entry), To enter digits in 
DAGae potea ROB Ue cencal ALSHAosk. To exter lowercase 

iter pet wo 

4 





to complete the instruction. If you entered an 
Totti ts pootencscibapee a Yalonie ored tothe 
variable. 
Example Add 10 to 25 and store the result in the variable TEMP. Then 
divide 75 by the result (TEMP). 
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Using Variable Values 


————— —Xh 


Onee you have stored a vaiue to # variable, you can use the variable 
name to recall the vatue. Simply enter the name of the variable in an 
expression. 





Using « Variable 


Displaying the Value 
of @ Variable 


Copying a Variable 
Doleting @ Variable 


Generally, you can use a variable as any element inan 

expression where its data type is valid. When the expression in 

evaluated, the current yalue of that variable is used. There are 

three ways to enter the name of a variable in an expression: 

© Type the characters of the name, Variable names are 
case-sensitive. 

¢ Use a VARS selection screen to copy the variable name to 
‘the cursor location (pages 2-7 and 2-8). 

© Use the LIST NAME, MATRX NAME, VECTR NAME, CONS 
USER, or CONS BLTIN menu to copy the name of a matrix, 
vector, or constant to the cursor location. 

Note: If not all characters in a name can display in the menu 

item, the name is truncated in the menu, but the entire name is 

copied to the cursor location. 

You can display variable contents in three ways. 


© Enter the variable name ona blank line on the Home 
screen. Press (B08), The value is displayed in the current 
display format, 
* Use the RCL (recall) feature (page 2-10) to display the 
unevaluated contents of the variable on a blank line on the 
‘the 





° ec emetanin in an abe Oe Hal; poe Chapter 12; for 
matrices and vectors, see Chapter 13) 
earache REPO 
key, For example, VAR1-VAR2 copies VAR1 to VAR2. 
Variables are deleted from memory through the memory 
management, menu (Chapter 18), 
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The VARS (Variables) Menu 


()IVARS] accesses the names of variabies for use in expressions. 
Variables are cisssified by the contents stored to the variable name, 
Press = to move around the menu. 





‘The VARS Menu 


When you press (3) [VARS|, the menu keys are labelled with the 
first five items of the variables menu. 


ALL REAL ‘CPLX ust VECTR 
MATAX STRNG Eau ‘CONS PRGM 
Gos Pic ‘STAT RANGE 


‘When you select an item from the VARS menu, the VARIABLES 
selection screen is displayed. 























Nem Accesses 

ALL ‘Names of all variables and named items, 

REAL Names of real number variables. 

CPLX ‘Names of complex number variables. 

ust ‘Names of list variables. 

VECTR Names of vector variables. 

MATAX Names of matrix variables. 

STRNG Names of string variables. 

EQU Names of equation variables, including current 
yn, 1, xtn, yin, and Q’n equations. 

CONS Names of user-defined constants. 

PRGM Names of programe. 

GpB Names of graph databases, 

PIC Names of picture images. 

STAT Names of statistics variables. 

RANGE Names of RANGE variables. 
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Accessing Variable Names 


‘You can copy the name of # variable trom the VARIABLES selection 
screen to the cursor location in an expression. 





Copying a Variable 


i 


1, Press (Bg) (VARS! to display the VARS menu. The 
VARIABLES screen temporarily replaces the screen on 
which you are working. 

2, Select the data type. (ALL displays variable names of all 
data types. 


3, The names are displayed in alphabetical order (uppercase, 
then lowercase, then special character's), An arrow at the 


current value do not show a type.) To move around the list: 
© Press a letter to move quickly to names with that 

Jeter, (The keyboard is set in ALPHA-lock; press (38) [aiphal 

to change to alpha-iock.) 

‘Use (PAGE!) and (PAGE?) to move to the next page of names. 

Use (¥} and (4) to move down and up the list, 


. 

4. Press G8) to select the name the cursor is on. The 
VARIABLES selection screen disappears and the name is 
copied to the cursor location. 


‘To leave this screen without making a selection; 
Press (Bi) or'| ‘to return to the application in which you 
are working. 

© Press (3) (QUIT! to display the Home Screen. 
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Equation Variables 


‘You can store an unevaluated expression or a series of characters trom 
the Home screen or a program to the equation data type. You can recall 
career corals poe aka aaa 





Storing an 
an Equation Variable 


i example, the 
Mh ete.), he SOLVER eqn, and the ‘AT RegEq. The 
expression in an equation variable can include an equal sign; 
therefore, it can be a mathematical equation. For example, an 
equation data type may contain A+B, A=B+C, or ClDrw. 





store instruction, entered with the: 
expression when the instruction is executed and stores the 
value.) 


‘The form for a completed assignment instruction is: 
variabie=expression 


When the assignment instruction is executed, the expression is 
sok oealoaing. Zhe Te seyes the. soeyevorted exponen ie 


rerah icing Stores the expression A+B-7 in the 
stores A=B+C in the variable 


detected when the assignment is performed. 

When an error, such as a syntax error, is encountered within an 
equation or equation variable and you select (GOTO), the Home 

screen is displayed with the appropriate assignment instruction 
for you to edit. 
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Recalling Variable Contents 


‘The RCL (recall) feature copies the contents of « varinble to the cursor 
SUL ae ee 
stored to them with assignment instructions and to display the values: 
of variables before evaluntion. 





Clearing Recall 


8 Program 


1. Press (8) (RCL. The cursor is positioned after Ret on the 
prompt line and the keyboard is set in ALPHA-lock. 

2 Enter the name of the variable by typing it or by selecting it 
from a menu (but not the VARS selection screen), 

3. Press BIE. The contents of the variable are inserted at the 
cursor location, whether the calculator is in insert mode or 





© Ifthe contents were stored with (8), the contents are a 
value. The elements of the value are recalled 
to the current modes, but in an entry format. For 
example, the keystrokes (i) [x] (GD) A Gast (Fa) (ROW A 
S88) recalls the characters 3.14 if the MODE is Fix 2. 
After you use RCL to copy the contents of a variable to the 
cursor location, you can edit the characters in the display. 
You cannot recall s program, graph database, or picture onto 
the Home acreen. 
If there are characters in the prompt following Rel, clears 
(blanks out) the prompt entry. 
Tf the prompt entry is blank, eancela RCL and returns the 
cursor to the Home screen or the editor. 
‘You can recall the contents of another program to the cursor 
location in the program editor, This copies (inserts) all of the 
commands, which you then can edit (Chapter 16). You cannot 
recall a program onto the Home screen_ 
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Variable Examples 





examples show the relationship between 


The following 
badnnote ovoeyogemcororearnanr an arg ae 
‘These examples use Fix 2 display MODE. 


























‘Use value of contents vA 
of A (23) 3 
Reeall contents of4 A (23) 
into expression according 9/23,00 
to MODE settings 13 
‘Use value of contents vB 
of B(7) A3 
Reeall contents of B (7) 33) 
into expression [ACU B Bie} a7 Fe 
Use value of contents 3@ amc ac 
de C (4423) ey MN 
Recall contents of C (4+A) 3 
into expression incu C (ae 4A 

23,75 
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Constants, Programs, Graphs, and Pictures 


‘You can store named items (constants, programs, graph databases, 
and pictures) and recall them from memory by name. 





‘The TI-85 has several built-in constants. In addition, you can 

create user-defined constants (Chapter §). 

‘You create and edit user-defined constants only through the 

CONSTANT editor, Constant names are case-sensitive; CONSTI 

and const! refer to different constants. They can be used in 

expressions. 

A program is a series of commands that can be executed. 

Programs are described in Chapter 16. 

‘You store and recall programs by name in the program editor. 
names are not valid in expressions. The names are 

case-sensitive; PROG! and prog! refer to different programs. 

Graph Databases Agraph database is all of the elements that define a particular 

graph. The graph can be recreated from these elements 

(Chapter 4). 

i Sr tasetgeabe gt a oy sehemnnempateraiaeeem 

database names are not valid in expressions. The names are 

case-sensitive; GRAPH1 and graph1 refer to different graphs, 


A picture is an image of the current graph display at a 
particular time (Chapter 4). 
You can store and recall a picture by name. Picture names are 
not valid in expressions, The names are case-sensitive; PICT 
and pict refer to different pictures, 
‘Storing to Named You cannot store to a variable name if that name is currently 
tems used for a named item, such as a constant, program, graph 

,, or picture. This prevents one of these dats types from 
being overwritten. Before you can use the name as a variable, 
ipa teen delete ttpatied siees taeotah tha memory 
management menu (Chapter 18). 


i 


i 
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Chapter 3: Math, Calculus, and Test Operations 


‘This chapter describes the math, calculus, and reiational functions and 
Instructions that are available on the TI-85 from the keyboard, MATH 
menu, CALC menu, and TEST menu. 











Chapter Contents Keyboard Math Functions . . 8-2 
The MATH Menu «2... . « 33 
‘The NUM (Number) Menu . . - 4 
The PROB (Probability) Menu . 3-6 
The ANGLE Menu ....... 37 
‘The HYP (Hyperbolic) Menu . . eee 3-8 
‘The MISC (Miscellaneous) Menu . . . . 3-9 
The INTER (interpolation) Feature . . ol 
The CALC (Calculus)Menu ...... 5 oo. B12 
‘The TOLER (Tolerance) Settings... 6.0.5.5... BAT 
‘The TEST (Relational) Menu... 2. see eee 3-18 
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Keyboard Math Functions 


‘The most commonty used math functions are on the keyboard. The 
placement of the arguments of each tunction is described in Appendix 
A. These examples assume that the detault MODE settings are in eftect. 



































Functions 
ae 15-1252 a? TS12°2 - 

1 
Powers 642° a 20s BOS . 
¥ v6 gin 6 we 

4 
xt 4 & iY a 

25 

Negation 24-5 aoe 5 25 

7 
sin, cos, tan, sine bel sin 
irr, cos", tart 0 
og, In ind me int 

0 
10", e* Ou poievo eo 

1 
Notes about Arguments may be real or complex values, These functions are 


Keyboard Math valid also for lists, They return a list of results calculated on an 
element-by-element basis. If two lists are used in the same 
expression, they must be the same length. 

sin-", cos-', and tan-' are the inverse trig functions, arcsin, 
arceos, and arctan, 

x-', the multiplicative inverse, is the equivalent of the 
reciprocal, I/x, 

Pi is stored as a constant in the TI-85. Press (i) {x} and the 
symbol x is copied to the cursor location; the number 
3,1415926535898 is used internally in calculations. 


| 
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menu. 
‘The MATH Menu When you press (Bg) (MATH), the menu keys are labelled with the 
MATH menu. 
NUM PROB ANGLE HYP misc 
INTER: 
hem Accesses: 








Menu of number functions (page 3-4). 
round {Part = {Part — int 
sign min max mod 
Menu of probability functions (page 3-6). 

, Apr ner rand 

rect caereak ace ia (page 3-7). 

? ¢ *DMS 
eee Ween eee 
sinh cosh = tanh cosh” 
tanh”! 
tee 


Interpolation editor (page 3-1 
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The NUM (Number) Menu 


‘The MATH NUM menu dispisys number functions. When you select an 
tem from the menu, the name is copied to the cursor location. Press 
I= to move around the menu. These examples assume that the default 
MODE settings are in effect. 





‘When you select (NUM) from the MATH menu, the menu keys are 
lnbelled with the first five items of the number menu, 

round: 'Part {Part int abs 

sign min max 

‘The functions that are valid for lists return « list of results 
calculated on an element-by-element basis. 

round returns a number or numbers rounded to a specified 
number of decimal places or digits. The first argument is the 
real or complex number, list, matrix, or vector to round. The 
second argument (optional) is the number of decimal places (0 
to 11) to round to. If there is no second argument, the number is 
rounded to twelve digits, The parentheses are required. 
roundi(vaiue decimals ) or round(vaiue ) 

iPart (integer part) returns the integer part or parts of s real or 
complex number, or of each element of a list, matrix, or vector. 
For example, \Part -23.45 returns -23. 

{Part (fractional part) returns the fractional part or parts of a 
real or complex number, or of each element of a list, matrix, or 
vector, 

ease ~45, 

(greatest integer) returns the largest integer less than or 
seelecnaleenion each element of a complex number, or 
each element of a list, matrix, or vector. The result is the same 
balaicds cleecsy “wo! Pasoochaae tn onion but one 
integer less than iPart for negative noninteger numbers. 

For example, int -23.45 returns -24, 
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The NUM (Number) Menu (Continued) 





abs (absolute value) returns the absolute value of a real 
number or the magnitude (modulus), \(réel* > imag’), of a 
complex number or of each element of a list, matrix, or vector. 
For example, abs -23.45 returns 23.45. 

sign returns | for a positive real number, 0 for 0, or -1 for a 
negative real number or for each element of a real list. 

For example, sign -23.45 returns +1. 

min (minimum value) returns the smaller of two real or 
complex numbers or the smallest element in a rea! or complex 
list. If two lists are compared, the result is a list of the smaller 
of each pair of elements. If the argument is complex, the 
comparison is based on magnitude (modulus). The parentheses 
are required. 


minjlist ), min(vaive ,value ), or min(list ,list ) 

For example, min(3,-5) returns -5, min((1,3,-5}) returns -5, and 
min({1,2,3},(3,2,1)) returns (1 2 1). 

eee Le eee ae 
complex list or the larger of two rea! or complex numbers. If two 
lists are compared, the result is a list of the larger of each pair 
of elements. If the argument is complex, the comparison is 
based on magnitude (modulus). The parentheses are required. 
max(list ), max(value ,vaive ), or max(list ,list ) 

mod (modulus) returns the modulo value of the first (real) 
argument with respect to the second (real) argument (the 
modulus), 

mod(value ,modulus ) 

For example, mod({23.45,10) returns 3.45, 
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The PROB (Probability) Menu 


‘The MATH PROB menu dispiays probability functions. When you select 
‘an item from the menu, the name is copied to the cursor location, 
‘These examples assume that the default MODE settings are in ettect. 





When you select (PROS) from the MATH menu, the menu keys 
are labelled with the probability menu. 
1 Pr ner rend 
{ (factorial) returns the factorial of a positive integer between 0 
and 449, 
For example, 6! returns 720, 
‘Pr (number of permutations) returns the number of 

utations of n items taken r at a time, The arguments must 

nonnegative integers. 

items nPr number 
For example, 5 nPr 2 returns 20. 
nCr (number of combinations) returns the number of 
combinations of n items taken f at a time. The arguments must 
be nonnegative integers. 
items nCr number 
For example, § nCr 2 returns 10. 
fand (random number) generates and returns a random 
number greater than 0 and less than 1. To contro! a random 
number sequence, first store an integer seed value in rand; for 
example, 0-srand. If you store 0 to rand, the TI-85 uses the 
factory-et seed value. When yoo reset the TI-85, rand is set to 
the factory seed. 
For example, 0—rand:rand*3 always returns 2.83079220748. 
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The ANGLE Menu 





The MATH ANGLE 


‘The ‘Function 


The ' Function 


li 


‘The MATH ANGLE menu displays angle indicators and instructions. 
When you select an item trom the menu, the name ts copied to the 
cursor location. 


When you select (ANGLE fram the MATH menu, the menu keys 
are labelled with the angle menu. 
> ' , +oMS: 
* (degree) lets you designate the real number argument as 
degree, regardless of the current angle MODE setting. The 
argument may be a real list. 

angie * 

(radian) lets you desi; the real number argument as 
radian, regardless of the current angle MODE setting. The 
argument may be a real list. 

angie" 

Notation 

‘The’ (minute) entry notation is used to enter numbers in DMS 
format. Degrees (< 999,999), minutes (< 60), and seconds (< 60, 
may have decimal places) must be entered as numbers, not as 
variable names or expressions. 

degrees ‘minutes ‘seconds ' 

For example, enter §4'32°30' for 54 degrees, 32 minutes, 30 
seconds. The MODE setting must be Degree for the TI-85 to 
interpret this entry as degrees, minutes, and seconds (in 
Radian MODE , enter 54'32'30""). 

»DMS (display as degree/minute/second) displays the (real) 
result in degree, minute, second format, The MODE setting 
must be Degree for the T!-85 to interpret the result as degrees, 
minutes, and seconds. It is valid only at the end of a command. 
result>DMS 
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The HYP (Hyperbolic) Menu 


The MATH HYP menu displays hyperbolic functions. When you select 
an item from the menu, the name is copied to the cursor location. Press 
{G2 to move around the menu. 





‘The MATH HYP Menu Whee yor select itty from the MATH ney Oe rosea ere 
Teviok wis Soe Stier eaeen oe 


cosh tanh sini’ a 
ten 
The sinh, cosh,and sinh, cosh, and tanh are the Rolls Rapes. The 
tanh Functions arguments may be real or 
sinh value 


‘These functions are valid for lists. They return a list of results 
calculated on an element-by-element basis. 
The sinh’, cosh", sinh’, cosh’, and tanh” are the hyperbolic arcsin, hyperbolic 
and tanh” Functions arceos, and hyperbolic arctan, respectively. The anguments may 
be real or complex numbers. 
sinh’ value 
‘These functions are valid for lists, returning a list of results 
calculated on an element-by-tlement basis. 
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The MISC (Miscellaneous) Menu 





The MATH MISC 


‘The sum Function 


‘The seq Function 


‘Sums and Products 
of Numeric 


The MATH MISC menu displays miscellaneous mathematical functions. 
When you select an item from the menu, the name is copied to the 
cursor location. Press i to move around the menu. These examples 
‘assume that the default MODE settings are in effect. 


‘When you select (MISC) from the MATH menu, the menu keys 
are labelled with the first five items of the mathematical menu. 


tom 
a a oa 
‘sum (summation) returns the sum of the elements of a real or 
complex list. 
sum fist 
Por example, sum {1,2,4,8} returns 15, 
prod (product) returns the product of the elements of a real or 
complex list. 


Prod list 

For example, prod {1,2,4,8) returns 64. 

80q (sequence) returns a real list, in which each element is the 
value of the expression, evaluated at increments for the 
specified variable from the beginning value to the ending value, 
‘The increment can be negative. $eq is not valid in the 
expression. 

seq(expression ,variable_name ,begin ,end ,increment ) 

For example, 8eq(N*,N,1,11,3) returns {1 16 49 100). 

‘You can combine sum or prod with seq to obtain: 


upper upper 
LE  oxpression(x) TI expression) 
x=lower x=lower 


For example, to evaluate £ 24" from j=] to 4, enter sum 
8eq(2-(j-1),),1,4,1), which returns 15. 

Jem (least common multiple) returns the least common multiple 
of two nonnegative integers. 

Jem(value ,value ) 
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The MISC (Miscellaneous) Menu (Continued) 





The god Function ged (greatest common divisor) returns the greatest common 


divisor of two nonnegative integers. 

ged(vaive value) 
The »Frac Frac (display as fraction) displays a result as the rational 
Instruction equivalent. The argument can be a real or complex number, 


list, matrix, or vector. If it cannot be simplified, the decimal 
equivalent is returned. >Frac is valid only at the end of a 
command, 


resull>Frac 
For example, 1/3+2/7>Frac returns 13/21, 


‘The % Function ‘% (percent) returns the percent (divides the argument by 100) 
of a real number, 
value % 

For example, 5%*200 returns 10, 

‘The pEvai Function —_ pEval (polynomial evaluation) returns the value of a polynomial 
for « given x. The first argument is 2 real or complex list of the 
suutTiicee, Sass Soave raeetne cra seek or Suenos Cone 

x 
pEvalfiist value ) 
For example, pEval((2,2,3),5) returns 63, the value of 2x*42x+3 
at xed, 


The *\ Function ‘J (root) returns the real or complex root of a real or complex 


nth_root "value 
For example, 5*/32 returns 2, the fifth root af 32. 

‘Theeval Function — eval (evaluation) returns a list of the values of any selected 
functians in the current graphing MODE for the specified real 
value of the independent variable. eval is not valid in a 
graphing function. 
eval value 
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The INTER (Interpolation) Feature 


‘The T)-85 can interpolate or extrapolate a value linearly, given two 
known pairs and the x or y value of the unknown. Selecting INTER) 
from the MATH menu displays a full-screen editor for entering values: 
and dispiaying interpolated results. 





‘The MATH INTER 


Using the 


Function from a 
Command Line 


Select (INTER) from the MATH menu to display the 
INTERPOLATE editor. 


Enter real values (which can be expressions) for (x1,y1), the 
first known pair, 
Enter yalyes for (x2,y2), the second known pair. 
Enter a value for either the x or the y value of the unknown. 
Move the cursor to the value for which you want to solve (x 
or y) and select SOLVE. 
‘The result is interpolated or extrapolated and displayed; the 
variables x and y are not changed. A square dot in the first 
column indicates the interpolated value. You can store 

press 3 Sei) ai to enter (8,5), then. prose 
to enter (44). ‘To extrapolate the y value at x=1, 
press 1 and select (SOLVE. The result ix y=7, 
After solving for a value, you can continue to enter values and 
interpolate from this display, 
‘You can use the interpolate feature from the Home screen or 
from a program to find a y value: 
inter(xt ,y1 .x2,y2.x) 
‘To interpolate for x, enter Inter(y1 x1 ,y2 .x2,y) 


sen f 





~ 
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The CALC (Calculus) Menu 


‘The CALC menu displays calculus functions, Press 10% to move 
around the menu. When you select an item from the menu, the name Is. 
copied to the cursor location. 





When you press (Bg) [CALC/, the menu keys are labelled with the 
calculus menu. 


ovalF nDer der der fnint 

‘min, ‘Max are 

The calculus functions return values with respect to any 
nonsystem variable, to system variables eqn and exp, and to 
graphing variables such as x,t, and 6, 

‘The result is calculated using the current values of all 
variables. MODE must be Dee. 

The calculus functions are vslid in graphing equations. 
evaiF (evaluate s function) returns the value of an expression 
with respect to the named variable. 

evalF requires three arguments: an expression, the name of a 
variable, and a value to use for evaluation. 

evalF (expression ,variable_name ,vaiue ) 

For example, evalF(A»3,A,5) returns 125, 

evalF is not valid in the expression agreement. 
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The CALC (Calculus) Menu (Continued) 





Der (numerical derivative) returns an approximate numerical 
derivative of an expression with respect to the named variable, 
nDer requires two arguments: an expression and a variable 
name. An third argument gives a value to use for the 
variable; ‘ise the current value is used. The variable 
value can be a real number, a complex number, or a real or 
complex list, 

nDer(expression ,variable_name ,value ) 

‘The numerical derivative value is the slope of the secant line 
through the points (value-6,fivalue-6)) and (value+d,flvalue+s)). 
‘This is an approximation of the numerical derivative, As (deita) 
gets smaller, the approximation usually gets more accurate, 
For example, nDer(A,3,A,5) returns 78.0001 if 5=.01, but 
returns 75 if 6=.0001. 

dert and der2 (page 3-14) can be used in the expression 
argument, nDer can be used once in the expression argument. A 
good approximation for the fourth derivative at the current 
value of x can be obtained by nDer(nDer(der2(x»4,x),x),x). The 
accuracy is controlled by the variable 5 (page 3-17) for step size. 
Desperado POE tan rere b evetretre volon st 8 
nondifferentiable 
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The CALC (Calculus) Menu 





‘The der snd der2 


‘The TI-85 uses the rules of differentiation to calculate the first 
and second derivatives exactly to 14 digits. 

dert (first derivative) returns the value off, der2 (second 
Sn ae 


te der esi es een an expression and a 
variable name. An optional third argument gives a value to use 
for the variable; otherwise the current value is used. The 
variable value can be # real number, a complex number, ors 
real or complex list. 

Gert (expression ,variable_name ,vaiue ) 

For example, der1(AB»3,AB,5) returns 75 and der2(AB.3,AB,5) 
returns 30. 


Root ee beh deg 2 let emma mg sin, 
tan, sin’, cos, tan’, See tome er sete ODM. 
fo. pre ed ‘and negation. The two-argument functions 
+,-,",/, and » are valid in the expression argument, but other 
‘multi-argument functions requiring parentheses are not. evalF, 
dert, der2, fnint, Min, (Max, arc, nDer, and seq are not valid in 
the expression argument. Matrices, vectors, and strings are not 
valid in the expression argument. 
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The CALC (Calculus) Menu (Continued) 





fnint (function integral) returns the numerical integral, 

fnint requires four arguments: an expression, the name of the 
variable with respect to which to calculate the integral, and the 
lower and upper limits. 

‘{nintiexpression ,variable_name tower ,upper ) 

For example, fnint(A?,A,0,1) returns 333333333333. 

{nint and are are not valid in the expression argument. The 
accuracy is controlled by the variable tot (page 3-17), A value is 
stored to fnintErr that is indicative of possible solution error. 
‘Use nDer and fnint to demonstrate that: 


olf, SA) | = f(A) 

1. On the Home screen, enter and evaluate the expression 
flAjnA? at A=3: 3-+A:A%, which returns 9. 

2 Press (Bd) (CALCHto display the CALC menu and then enter 
and evaluate: 


ri which returns 9.00003333332 at 
62.01, You can change 6 to increase the accuracy of the solution. 
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The CALC (Calculus) Menu (Continued) 





‘The fin and fax 


Min (function minimum) and fMax (function maximum) return 
the value at which the minimum or maximum value of an 
expression occurs, between specified lower and upper endpoints, 


or maximum, and the lower and upper endpoints. 
{Min(expression ,variable_name lower ,upper ) 

For example, {Min(sin A,A,-x,x) returns -the A value where the 
minimum occurs, 

lower must be less than upper . fin and fMax are not valid in 
the expression argument. The accuracy is controlled by the 
variable tol (page 3-17). If there is no finite minimum or 
maximum in the interval, usually (depending on the expression 
‘argument) an error occurs. 

arc returns the length along a curve between two points on the 
curve, 


are requires four arguments: an expression to define the curve, 
the name of the independent variable, and the two values of the 
variable. 


arc(expression ,variable_name ,value! ,value2 ) 

For example, aro(A?,A,0,1) returns 147894285752, 

evalF, arc and fnint are not valid in the expression argument. 
evalF, deri, der2, fMin, (Max, nDer, and seq are not valid in the 
expression argument in dxDer1 MODE . The accuracy is 
controlled by the variable tol in dxNDer or dxDer1 MODE and 
by & in dxNDer MODE (page 3-17). 
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The TOLER (Tolerance) Settings 


‘The accuracy of the computations of certain functions is controlted by 
the variables 6 and tol. The value may have an effect on calculating and 
plotting speed. The vatues ot the variables can be viewed and edited on 
the TOLERANCE screen. 





‘The TOLERANCE 
Editor 


Editing a Vatue 


‘The tol Variable 


‘Setting 6 oF tol from 
the Home Screen or 
@ Program 


When you press [33 [TOLERI, the TOLERANCE editor ix 
displayed. The values shown are the default settings. 





1. Enter « positive real value (which can be an expression), 
‘but not zero: 
© Type the new value. The original value is cleared 
automatically when you begin typing 
® Use ©) or [S) to position the cursor and then make the 
changes. 


2. Press (BH, [¥), or [4 Ifyou entered an expression, it is 
evaluated. The new value is atored. 
‘The variable 8 defines the step size in calculating the functions 
arc (in dxNDer MODE ) and nDer, and in the GRAPH MATH 
operations dy/dx', dt/d® , dy/dt , dx/dt’, INFLC , TANLN , and ARC 
in dxNDer MODE (Chapter 4). 5 must be a positive value. 
The variable tol defines the tolerance in calculating the 
functions fnint, fMin, (Max, and arc, and the GRAPH MATH 
operations /f(x), FMIN., FMAX , and ARC (Chapter 4), tol must 
be a positive value, 
‘You can store a value to 5 or tol on the Home acreen or in a 
program using the store instruction. When you press (3) 
ITOLEAI in the program editor, the menu keys are labelled 5 and 
tol for convenience, 


Math, Calculus, and Test Operations 3-17 





The TEST (Relational) Menu 


‘The TEST menu displays relational operations that compare two values 
and return 1 of 0. Press i) to move around the monu. When you select 
trom the menu, the name is copied to the cursor location. 


— 


‘The Relational 


‘The = Function 


‘The <, >, s,and2 
Functions 


Thee 


Using Tests in 


When you press [ii] [TESTI, the menu keys are labelled with the 
first five items of the relational menu. 

= < > < = 

. 

‘The = (equals relational function) distinguishes it from the = 
(assignment) character on the keyboard. 

‘The relational functions are valid for two lists of the same 
length. They return a list of results caleulated on an 
element-by-element basis. 

= (equals) returns 1 if the arguments are equal, 0 if not equal. 
The arguments can be real or complex numbers, matrices, 
vectors, or lists, or strings. 

For example {1,2,3}=({3,2,1} returns (0 1 0). 

< (loss than), > (greater than), < (lees than or equal), and 2 (greater than 
or equal) return 1 if the test is true and 0 if the test ia false, Both 
argumenta must be real values or liste (which can be expressions). 
Function 

# (not equal) returns 1 if the arguments are not equal, 0 if 
equal. The arguments can be real or complex numbers, 
matrices, vectors, or lists, or strings. 

Only the Boolean operators are below relational functions in the 
EOS evaluation hierarchy. 


© = The expression 2+2=2+3 evaluates to. EOS first 
performs the addition and then compares 4 to 5. 
© The expression 2+(2=2}+3 evaluates to 6. BOS first 
the test because it is in parentheses and then adds 
2,1, and 3. 
Relational functions can be used te control program flow 
(Chapter 16). 
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Chapter 4: Function Graphing 


‘This chapter describes function graphing on the TH-85 in detail. also 
Jays the foundation for using the other graphing modes of the TI-85, 
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Defining a Graph 


Lichyre pic eee ogee hance nid reali 
‘enter and select functions to be graphed, and define the viewing 
rectangle. Once « graph is defined, it can be displayed and explored. 





There are five basic steps to defining a graph. You may not 

need to do all of the steps each time you define a graph, The 

procedures are described in detail on the following pages. 

1. Set the MODE to Func graphing. 

2. Set the graph FORMT. 

3, Enter or edit expressions to define a function or functions in 
the y(x) Hist. 

4. Select the function or furietions in the y(x) list to graph. 

5, Set values for the RANGE variables to define the viewing 
rectangle 


Once a graph has been defined, you can display it and use 
several tools of the T1-85 to explore the behavior of the function 
or functions. These tools sre described later in this chapter. 
You can store the elements that define the current graph in a 
graph database that has a user-defined name. At a later time, 
you can recall that database as the current graph (page 4-40), 
‘You can store a picture of the current display in a graph picture 
that has @ user-defined name, At a later time, you can 
superimpose the picture on the current graph (page 4-41). 


Graphing Modes 





Checking and 
Graphing MODE 


Setting the Graphing 
MODE from a 


‘The TH-85 has four graphing modes: function graphing, polar graphing, 
parametric graphing, and difterential equation graphing. 


Each of the four graphing modes (function, polar, parametric, 

and differential equations) is independent of the others. Each 

MODE has « current graph, defined by its elements: 

© The functions 

*® The graph FORMT 

* ~The RANGE variables 

Changes manee i) 5 piearaceriess Bet Lo/s.s, saree in the 
current graphing MODE only. For example, changes 

RANGE Sorbie ta Pune papbing dotoe afters ie RANGE 

variables in Pol graphing, 

Note: ZOOM factors, MODE settings, and tolerances are global. 


Ree aad oc chess Deere MODE aang, press (ia) 
The graphing modes are: 


© Param (parametric graphing) 

© DHEq (differentia! equation graphing) 

To graph functions, you must be in Func MODE. The number 
base setting must be Dec. The Radian/Degree and 
dxDert/dxNDer settings affect how some y(x) functions are 
interpreted, 


You ean set the graphing mode in a program through an 
interactive selection screen (Chapter 16) or by selecting the 
name from the CATALOG, 


The GRAPH Menu and Display 





displays the GRAPH menu. It also displays the most recent graph, 
have! made. 








Displaying the 
GRAPH Menu 


When you press @#, the menu keys are labelled with the first 
five items of the graph menu. Preas 9% to move around the 








menu. 

ba RANGE zoom TRACE GRAPH 
TH DRAW FORMT sTGos Aceps 

EVAL STPIC RCPIC 

Rem Accesses 

y= ‘The y(x) editor (page 4-8). 




















RANGE The RANGE editor (page 4-12). 

ZOOM Operations to change the viewing rectangle 
(page 4-18), 

TRACE Displays graph to trace functions (page 4-17). 

GRAPH Displays graph with GRAPH menu (page 4-14), 

MATH Menu of operations to explore a graph 
mathematically (page 4-24). 

DRAW Operations to draw on graph (page 4-30), 





FORMT Graph format selection screen (page 4-6). 
sTGDB Stores current graph database (page 4-40). 
DB Recalls stored graph database (page 4-40), 


AL Displays graph and accesses an operation to 
evaluate functions (page 4-29). 


Stores current graph picture (page 4-41), 
Recalls stored graph picture (page 4-41). 


If you have selected an item, such as TRACE, that does not 
display menus, press [Bf] to display the GRAPH menu. 
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The GRAPH Menu and Display (Continued) 


The "Smart Graph™ 


The “Smart Graph" feature automatically keeps track of 
whether any element of a graph has been changed and replots 
only if you have done one or more of the following: 


e Sed OAS estes na ve enne Cae fa need fe 
a selected function. 


Helprente enantetid fanciers 

Changed a MODE setting for graphing MODE, 
Radian/Degree, or calculus MODE. 

Changed the value of a RANGE variable, 

Changed « graph FORMT setting other than an axis label or 
coordinate. 


© Cleared drawings. 


When you press 4, "Smart Graph” controls what is displayed 
on the screen, 


© = Hyow have changed one or more of the above, “Smart 
Graph" does not display a graph. The display is not 
changed; the menu keys are labelled with the GRAPH menu. 
You can continue to make changes to the graph elements. 
“Smart Graph” will plot the new graph when you select 
(GRAPH), (TRACE), (EVAL), (STGDB), or a ZOOM, DRAW, MATH, 
or PIC operation, 


© Ifyou have not changed any of the above since the graph 
was displayed ied proviso a “Smart Graph" displays the 
graph immediately, and the menu keys are labelled with 
the GRAPH menu, 
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Setting the Graph Format 





Changing FORMT 


Leaving the FORMT 
‘Selection Screen 


‘The graph format determines how # graph appears on the display. The 
FORMT settings for function graphing apply only to Func MODE. 


To display the FORMT selection screen, select (FORMT) from the 
GRAPH menu. The GRAPH menu remains on the bottom line. 
‘The current settings are highlighted. The FORMT settings are 


described an the following page. 
RectGC PolarGC ‘Type of cursor coordinate display, 
CoordOn CoordOft ‘Whether to display the cursor 
coordinates, 
DrawLine DrawDot Whether to connect plotted 
owls gethen PR ee LS 8 
SeqG SimulG How to plot selected functions. 
GridOft GridOn ‘Whether to display a graph grid. 
AxesOn AxesOff Whether to display the axes. 
LabelOff LabelOn Whether to display the axes 
lnbels. 
To change any of the settings: 


1, Move the cursor to the line of the setting you want to 
change. The setting the cursor is on flashes. 
2. Move the cursor to the setting you want. Press 
* To continue defining the graph, select (y(x}=) or (RANGE from 

the GRAPH menu. 
© To display the graph, select (GRAPH), (TRACE, (EVAL, 
(STGD®, or a ZOOM, DRAW, MATH, or PIC operation. 
© Todisplay the Home screen, press (3¥) (QUIT), (Gi), or 








Setting the Graph Format (Continued) 





Rectanguler 

of Polar Graphing 
Coordinate Display 
Cursor Coordinate 
On or On 
DrawLine or 
DrawDot Graph 
Display 
‘Sequential or 
‘Simultaneous: 
Graphing 


Grid Off of Grid On 
Axes On of Axes Off 


‘Axis Label Ott 
or Axis Label On 


RectGC (rectangular) displays the cursor coordinate in terms of 
rectangular coordinates x and y. 

PolarGC displays the cursor coordinate in terms of the polar 

coordinates f and 6, 


CoordOn (coordinate on) displays the cursor coordinate above 
the menu(s), 

CoordOft (coordinate off) does not display the cursor coordinate. 
DrawLine draws a line between the points calculated for the 
functions in the y(x) list. 

DrawDot plots only the calculated points for the functions, 
SeqG (sequential graphing? evaluates and plots one function 
completely before the next function is evaluated and plotted. 
SimulG (simultaneous graphing) evaluates and plots all 
functions for a single value of x before the next value of x is 
evaluated and plotted. 

GridOff does not display grid points, 


GridOn displays grid points, Grid points correspond to the axis 
tick marks, 


AxesOn displays the axes. 

AxesOff does not display the axes. It overrides the Axis Label 
setting. 

LabelOff does not label the axes. 


LabelOn labels the axes with the varinbles (x and Shee 
Pol, and Param MODE; the labels vary in DifEq 


Defining Functions in the y(x) List 





Deleting a Function 
from the y(x) List 


Us (¥) or G9 to move the cursor to the line after the final 
defined function. The next function name is displayed 
automatically. Enter the expression to define the function, 


Note: To move quickly from the first function to the final 
function in the list, press (4), 
You can insert @ function in the y(x) list only where there are 


gaps in the number sequence. For example, if only y1 and y4 
are defined, you can insert y3. 


1. Move the cursor to the function below which you want to 
insert. 


2. Select (iNS® from the y(x) editor menu, The name of the 
immediately previous function is inserted. 

3. Enter the expression to define the function. 

1. Move the cursor to the function in the y(x) list. 


2 Select (DELO from the y(x) editor menu. The function, 
including the name, is deleted. 
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Defining Functions in the y(x) List (Continued) 





© The independent variable must be x. You may select 00 from 
the y(x) editor menu, press or press (3d) {niphal (). 


© Ifthe value of y(x) is not real or is undefined for « specified 
x, no point is plotted for that x; it is not an error. 

© You may use functions, variables, constants, matrix 
elements, vector elements, list elements, or lists (page 4-15) 
in the expression, 

© You may use entire matrices or veetors in the expression, 
but the expression must evaluate to a real number at each 
point to be plotted: 

© You may use complex values in the expression, but the 
expression must evaluate to a real number at each point to 
be plotted. 

© You may use equations variables in the expression. For 
example, you may use one function in the y(x) list to define 
another, such as y2=3y1, You may select ty) from the y(x) 
editor menu and then type the number of the function. 

© You may recall equation variables into the expression (page 
4-10), 

‘The expression is stored as an equation variable as you enter it, 

Ifan ecprection is longer than one fin, it seroll. (a) (=) and 

(34) ©) move the cursor the the beginning and end of the 

expression. 

‘When you complete the expression, press EH) to move to the 

beginning of the next yix) function. 

Note: If you press a key that displays a menu, the y(x) editor 

menu moves to the seventh line (if it is not already there), and 

the selected menu is displayed on the eighth line, 





Defining Functions in the y(x) List (Continued) 





Editing an Existing 1. Move the cursor to the function in the y(x) list. (a) &) and 
Function in the y(x) (22 (S move the cursor to the end or beginning of the 
st expression quickly. 

‘2. Edit the function in one of the following ways: 


© Position the cursor and make the changes, 





Recalling an expression in an equation variable, including 

Equation Variable =—_ another y(x) function, into a function. 

Waa Fenton 1. Press (24) [RCU. The cursor is positioned after Rel on the 
prompt line. The keyboard is set in ALPHA-lock. 

2. Enter the name of the variable. Press EH. The contents of 
the variable are inserted at the cursor location in the 
function, whether the calculator is in insert mode or not, 

‘You can edit the characters you have recalled. 

Leaving the v(x) ‘To continue defining the graph, select (FORMT) or (RANGE) 
carer from the GRAPH menu, 

© To display the graph, select (GRAPH, (TRACE), (EVAL), 
(STGDB), or a ZOOM, DRAW, MATH, or PIC operation. 

© Todisplay the Home screen, press (3g) (Quit! or f 

Entering 8 y(x) ourcan enters fonesionss a y0o lis nicths Horse wcxeen or 
Function trom the in the program editar regardless of the current graphing MODE. 
Home Screen or a Use an assignment instruction to store an expression to a 
Program function name: 

yn=expression 
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Selecting Functions 





Turning s Function 
“On* of “Ot” 


Turning All 
Funetions "On" or 


Selecting Functions 
from the Home 
‘Screen or a Program 


Only functions that are selected are graphed. Any number of functions 
may be selected at one time. You select and unselect ("turn on” and 
“tum off”) functions for graphing on the y(x) editor. 


‘The equal sign on a selected function is highlighted. To change 

the selection status of a function: 

ty Tee Wa eae eek eae een te errno 
GRAPH menu to display the functions. In the example 
below, only the y? function is selected. 


2, Move to the function you want to turn on or off. 


B. Select SELCT from the y(x) editor menu, The status of the 
function is reversed. 
Note: When you enter or edit a function, it is selected 
automatically, When you clear a function, it is unselected, 
Press @@ if necessary and select the appropriate option from 
the y(x) editor menu. ALL+ turns all functions on in the y(x) list. 
ALL- turns all functions off. 
To select functions on the Home screen or from a program, use 
the instructions FnOn or FnOff, which can be accessed from the 
CATALOG. 
If FnOn and FnOff have no arguments, they tum all the 
functions on or off. If FnOn and FnOtf have arguments, they act 
is ide Kechea-eon geen ne my (eh earee on Senctioos 
yt and y3. 
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Defining the Viewing Rectangle 


‘The RANGE variables determine the boundaries and other attributes of 
‘the viewing rectangle. The RANGE variables associated with function 
tephing ere retained t another ype of graphing i used orl the 





The RANGE 
Variables 


(Checking the: 
Viewing Rectangle 


‘The viewing rectangle of the T1-86 is the portion of the 
coordinate plane defined by the RANGE variables xMin, xMax, 
yMin, and yMax. 





‘To display the values of the current RANGE variables, select 
(RANGE from the GRAPH menu, The values shown below are 
the standard defaults, 





LeavingtheRANGE © ‘To continue defining the graph, select (y(x)=) or FORMT from 


the GRAPH menu. 


* Todisplay the graph, select (GRAPH), TRACE), (EVAL, 
(STGDH, or a ZOOM, DRAW, MATH, or PIC operation. 


® ‘To display the Home screen, press (i) [QUITI or Bi). 


4-12 Function Graphing 


Defining the Viewing Rectangle (Continued) 








Editing the RANGE = 1._ Use [¥), (@) or Ea to move to the variable. 
Vettes 2. Enter a real value (which can be an expression) in one of 
the following ways; 
© Type a new value. The original value is cleared 
automatically when you begin typing. 
‘Use (©) or (3) to position the cursor and then make the 
changes. 
3. Press G88), U1, or (1. If you entered an expression, it is 
evaluated. The new value is stored, 
Note: xMin must be less than xMax, and yMin must be less 
than yMax. To turn the tick marks off, set xSel or yScl to zero, 
‘Setting a RANGE ‘You can store a value to a RANGE variable for the current 
Variable from the graphing mode on the Home screen or in the program editor, 
Home Screenora using the store instruction, 


Program 
ax and Ay ‘The variables Ax and Ay define the distance between the centre 
of two adjoining points on a graph (graphing accuracy). 
ox (xmax ~ xMin) ay= = 
126 62 


‘Ax and Ay are not on the RANGE screen; they are accessible 
through the VARS RANGE screen. You can store values to Ax 
and Ay on the Home acreen or in the program editor. When the 
eae Meigen Palos momen tc Yn Se nicelares end 
stored. 


Note: 4x and Ay are calculated from xMin, xMax, yMin, and 
yMax at the time a graph is plotted. 
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Displaying a Graph 


Once you have set the MODE, set the graph format, entered and 
selected functions, and detined the viewing rectangle in order to define 
2. graph, you can display the graph with or without the menu, 





i 


Graphing trom the 


Press G94) to display the GRAPH menu, if necessary. To 

the graph, select (GRAPH), The is displayed with the 
GRAPH menu on line eight. Press GBM) to see the graph with no 
menus. 


The TI-86 graphs all selected functions. 


© Funetions with undefined values graph without causing an 
error. For example, an error occurs if you evaluate 1/x at 
x0, but no error occurs when you graph y1=1/x for 
-10sxs10. 

* The current graph FOAMT settings apply, and the current 
vale ofthe BANGE vaciablos fine Che viewing rectangle 

© Asagraph is plotted, the TI-85 updates the variables x and 
y with the coordinate values of the function. 

© Asagraph is plotted, the busy indicator in the upper right 
of the display is on. No menu is displayed until the graph is 


® To pause graphing temporarily as a graph is being plotted, 
press: . The busy indicator changes to a dotted line. To 
resume graphing, press Gt again. To discontinue graphing 
after pausing, press @i) 

* To stop graphing as a graph is being plotted, press @i) until 
the graphing stops, Select (GRAPH) to start over. 


Note: Smart Graph plots the current if necessary, when 
you select (TRACE), (EVAL, (STGDE), or a DRAW, MATH, 
or PIC operation. 


You can display and explore # graph from a program (pages 
4-42 and 4-43). You can access graphing commands on the 
Home screen from the CATALOG. 


Displaying a Graph (Continued) 





Displaying More 
ofa Graph 


Graphing a Family 
of Curves: 


‘To see parts of the graph that may be “hidden” by the cursor, 
coordinate values, or menus: 


* Press EMfi (except during TRACE). The cursor and 
coordinate values disappear, but the menu(s), if any, 
remain. 


Select (GRAPH) from the GRAPH menu or press G@). The 
ee eee a) 


© Press G@E@. The cursor, coordinate values, lower and upper 
indicators, and menu(s) disappear. TRACE, ZOOM, or 
MATH operations are cancelled. To display the menu(s) 
alter you press GEM, press [Bit] or Gwe. 
When you preas a cursor-movement key, the cursor moves from 
Ifyou enter a list as an element in an expression, the TI-85 
plots the function for each value in the list, graphing a family of 
curves. (In SimulG, it graphs all functions for the first element, 
then for the second element, and 50 on.) For example, entering 
(1,2,3}sin x as 2 function in the y(x) editor graphs three 
functions: 1 sin x, 2 sin x, and 3 sin x. 
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Exploring a Graph with the Free-Moving Cursor 


‘While a graph is dinplayed, the free-moving cursor can be moved 
ia aa ad 





You can use (3), (©), (4) and (¥)to move the cursor around the 


& 


* In RectGC FORMT, moving the cursor updates the 
variables x and y, In PolarGC FORMT, the variables ¢ and 0 
are updated also, 

* Ifthe FORMT is CoordOn, the coordinate values of the 
cursor location are displayed an the lowest available line 
ee ee eee 
cursor around the graph. Coordinate values generally are 
displayed with 11 digits in normal floating-decimal! format. 
RwaMman ae 

lay. 

Note: The free-moving cursor moves from point to point on the 

display. If you move the cursor to a point thet appears to be 

“on" the function, it may be near, but not necessarily on, the 

function; therefore, the coordinate value displayed at the 

bottom of the screen is not necessarily a point on the function. 

‘To move the cursor along a function, use the TRACE feature. 


Graphing Accuracy The acreen coordinate values approximate actual math 
coordinates accurate to within the width/height of a point, Ax 
and Ay (page 4-13), 
As the values of xMax and xMin (and yMax and yMin) move 
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Exploring a Graph with the TRACE Feature 


‘The TRACE feature moves the cursor from one plotted point to the next 
along 8 function. When you select ‘THACE) trom the GRAPH menu, 
‘Smart Graph displays the current graph, if necessary, The cursor 
coordinate may be displayed at the bottom of the screen. No menus are 
disptayed during TRACE. 





Beginning a TRACE Select (TRACE to begin a TRACE. If the graph is not displayed, 
the T1-85 displays it. The TRACE cursar is on the first selected 
function in the y(x) list at the middie x value on the display. The 
number of the function shows in the upper right of the display. 

Moving along Use (©) or (3) to move the cursor along the function. Each press 

a Function: moves the cursor from one plotted point (x, y=fx)) to the next 
and updates the variables x and y. 

Panning Left or Right. If you TRACE a function to the left or right edge of the display, 
the viewing rectangle automatically pans to the left or right. 
The RANGE variables xMin and xMax are updated accordingly, 

Tracing Function If you trace « function above or below the viewing rectangle, the 

above or belowthe cursor disappears, but the coordinate is displayed (if CoordOn) 

Display and the variables x and y are updated. 

QuickZoom While tracing, you can press EM to adjust the viewing 
rectangle so that the cursor location ia the centre of the new 
viewing rectangle, even if the cursor is above or below the 


Moving trom ‘To trace another function starting at the same x value, use (¥) 

Function to Function or [4] to move the cursor to that function. The function number 
in the upper right corner changes. The order is based on the 
order of the functions in the y(x) list, not the appearance of the 
functions as graphed on the display. 

‘Tracing a Family ot ‘Ifa selected function graphs a family of curves (page 4-15), ) 

Curves moves the cursor to each curve in the list before moving to the 
next y(x) function. [2] moves in the reverse or Ye/Bt) 

Cursor Coordinate You must select CoordOn on the FORMT screen to display the 

Display coordinate values x and y for RectGC (r and 6 for PolarGC). The 
y value is calculated from the x value; that is, y=f(x). If the 
scorn insonnee oecigpoemanent arrests a 


Leaving TRACE fee ROR mete 
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Exploring a Graph with the ZOOM Features 
Selecting ZOOM) accesses SUN il sutenecte ae 





The GRAPH ZOOM = When you select ZOOM from the GRAPH menu, the menu keys: 


tem Action 

Draws box to define viewing rectangle (page 4-19). 
Magnifies graph (page 4-20), 
Displays more of graph (page 4-20), 

Sets default RANGE variables (page 4-22), 


‘Sets RANGE variables to values prior to executing 
previous ZOOM operation (page 4-22). 


‘Sets yMin and yMax to include minimum and 
maximum y values for xMinsx<xMax (page 4-22). 


Sets proportional points on axes (page 4-22). 

Sets built-in trig RANGE variables (page 4-22), 

Sets size of points to .1 (page 4-22). 

Sets user-defined RANGE variables (page 4-23), 

Displays ZOOM FACTORS editor (page 4-21), 
Displays more of graph using xFact only (page 4-20). 
Displays more of graph using yFact only (page 4-20). 

Sets integer values on axes (page 4-22), 


Sets user-defined RANGE variables to current values 
(page 4-23). 


When a ZOOM operation is executed, the TI-85 updates the 
values of the RANGE variables and displays the graph in the 
new viewing rectangle. 


alain gIsialgla| 3) gigs 
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Using ZOOM Box 


ZOOM Box uses the cursor to select diagonal comers of a rectangle. 
‘The TH-85 then plots the selected functions again, using that rectangle 
(Dox) to define the new viewing rectangte. 





Defining the ZOOM = 1. Select (OX) from the GRAPH ZOOM menu. The menus 
Box disappear. 


Notice the special cursor at the centre of the display. It 
indicates that you are using a ZOOM operation. 

2. Move the cursor to any corner of the box you want to define. 
Press| |. The cursor changes to 4 small square. 

3. Move the cursor to the diagonal corner of the box you want 
to define. As you move the cursor, the boundaries of the box 





change on the display. 
Note: You can cancel the ZOOM GOX procedure any time 
following ways: 





before you press & 

* To display the GRAPH menu, press (Si) or GA. 
Press Gi) to leave ZOOM, but not display the GRAPH 
menu 


To return to the Home screen, press (Bd) (QUITI, 
SRE METEOR tebutiee laces 
is), 
4. When the box is defined as you want it, press . 
‘The TI-85 updates the RANGE variables and plots the selected 
functions in the new viewing rectangle defined by the box. 
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Zooming In or Out 





Zooming Inon a 
Graph 


Using ZOUT 
ZOOMX and ZOOMY 


ZIN (zoom in) magnifies the graph. ZOUT (zoom out) displays more of 
the graph. ZOOMX and ZOOMY dispiay more of the graph horizontally 
or vertically. are centred around the cursor location. The 

xFact and yFact settings determine the extent of the magnification. 


1. After checking or changing the ZOOM factors (page 4-21), 
select (ZIN) from the GRAPH ZOOM menu. Notice the special 
cursor, It indicates that you are using s ZOOM operation. 

2. Move the cursor to the point you want as the centre of the 
new viewing rectangle. Press Bit. 

‘The T1-85 adjusts the viewing rectangle by xFact and yFact, 
updates the RANGE variables, and plots the selected 
functions again, centred around the cursor location. 

3, You can zoom in on the graph again: 
© To zoom in at the same point, press BIE, 

* To zoom in at a new point, move the cursor to the new 
point and press Sie, 

You can press ‘to zoom in on a graph tedly. ZIN is not 

cancelled until you press a key other than ora 

cursor-movement key. 

‘The procedure for ZOUT is the same as for ZIN, 

The procedure to zoom out on.a graph using only xFact or only 

yFact is the same as for ZIN, 

* ZOOMX adjusts the horizontal axis of the viewing 
by xFact, updates the RANGE variables, and plots the 
selected functions again, centred around the cursor location. 
yMin and yMax are not changed 

© ZOOMY adjusts the vertical axis of the viewing rectangle by 
yFact, updates the RANGE variables, and plots the sclected 
functions again, centred around the cursor location. xMin 
and xMax are not changed, 





Setting ZOOM Factors 





Checking xFact 
end yFact 


Editing xFact and 


‘Setting ZOOM 
Factors from the 
Home Screen ora 


ZOOM factors determine the extent of the ‘the viewing 
rectangle created by ZIN, ZOUT, ZOOMX, on a graph. You 
can review or edit the ZOOM factors. 


NRE ear ek 
greater than or equal to 1. They define the magnification or 
reduction factor used to zoom in or out around a point (page 
pare lpr agic rapny  nori A pat 
modes, xFact is the variable name for the horizontal factor; 
yFact is the variable name for the vertical factor. 

Select ZFACT) from the GRAPH ZOOM menu to display the 
ZOOM FACTORS screen (values shown are defaults). 





1 ath ceaeeaaet ta ion) in one of 
the fol n expression) in one 
° Typ ew va. Th ri va cered 

automatically when you begin typing. 
* —Use(®) or (3) to position the cursor and then make the 
changes. 


2. Press Gia, (¥), or [Z). If you entered an expression, it is 
evaluated, The new value is stored. 

You can store « value to xFact or yFact on the Home screen or 

in the program editor. Select the variable name from the VARS 

ALL screen or type it from the keyboard. 


value—xFact or value-yFact 


Other ZOOM Features 





‘The TH8S has a variety of additional tor exploring a 
Biron sense enue toe ANGE vacuton te predefined valves en worse 
pondered meryphpr Linas panne veep pbon” gaa” 
selected functions as soon as the menu selection is made. 








Li 


ZPREV (zoom previous) returns to the viewing rectangle 
displayed prior to the previous ZOOM, 

ZSTD (zoom standard) changes the RANGE variables to the 
standard default values: 


xMin=-10 yMin=-10 
xMax=10 yMax=10 
xScl=t ySclet 


ZFIT (zoom to fit) recalculates yMin and yMax to include the 
minimum and maximum y values of the selected functions 
between the current xMin and xMax. xMin and xMax are not 
changed. (The buay indicator displays as the new viewing 
rectangle is caleulated.) 

ZSOR (zoom square) redefines the viewing rectangle based on 
the current RANGE variables. The RANGE variables are 
adjusted in only the x direction or y direction. The midpoint of 
the current graph (not the axis) becomes the midpoint of the 
new graph. ZSQR makes the graph of a circle look like a circle. 
ZTRIG (zoom trig) changes the RANGE variables to values 
appropriate for trig functions (Axen/24), The trig RANGE 
variables in Radian MODE are: 

XMin=-6 24668071567 yMin=-4 


KMax=8.2466807 1567 yilaxt=4 
xScln1 6707963267949 (7/2) ySel=1 


ZDECM (zoom decimal) changes the RANGE variables to values 
that set Ax and Ay = 1. 


xMin=-6.3 yMine-3.1 
xMlax=6.3 yMax=3.1 
xSct=t ySotet 


Fee ee eee Neat tery tea redefining the 
viewing rectangle so that Ax=1, Ay=1, the mid-point of each 
point is an integer, xScl=10, and yScl=10. Move the cursor to 
the point you want as the centre of the new viewing rectangle. 
Press: 


The User-Defined ZOOM 





User-Defined ZOOM 
RANGE Variables 


Setting User-Defined 
Variables 


Setting a 


RANGE Variable 
from the Home 
Screen or m Program 


Recalling the 
Viewing Rectangle 


ZSTO stores the values of the current RANGE variabies to user-defined 
ZOOM RANGE variables. ZRCL changes the viewing rectangie to the 
values stored with ZSTO. 


In Fune MODE there are six ZOOM RANGE variables that are 
user-defined: zxMin, zxMax, zxScl, zyMin, zyMax, and zyScl. 
‘These variables are global; they apply to all graphing modes. 
Changing the value of zxMin, for example, in Fune MODE also 
changes it in Param MODE. 

To store the current viewing rectangle, select ZSTO) (zoom 
store) from the GRAPH ZOOM menu. The values of the current 
RANGE variables are stored in the user-defined ZOOM RANGE 
variables. 

‘The user-defined ZOOM RANGE variables contain the standard 
default values until you edit them the first time. 

You can store a value to a user-defined ZOOM RANGE variable, 
such as zxMin, from the Home screen or in a program. Select 

the variable name from the VARS RANGE screen or type it from 
the keyboard. 

value—+zoom_range 

When you select (ZACK from the GRAPH ZOOM menu, ZRCL_ 
(zoom reeall) updates the RANGE variables to the values of the 
user-defined ZOOM RANGE variables. The selected functions 
are plotted as soon as the menu selection is made. 
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The GRAPH MATH Menu 





‘The GRAPH MATH 


‘The GRAPH MATH operations analyze the graph that is displayed. The 
oro alamo nes cso aati 


When you select (MATH) from the GRAPH menu, the menu keys: 
are labelled with the first five items of the menu. Press M8 to 
move around the menu, 


LOWER UPPER ROOT dyldx feo, 
FMIN FMAX INFLC yicpT ‘SECT 
pisT ARC TANLN 

‘tem Accesses 

Defines lower hound of interval (page 4-25). 
UPPER Defines upper bound of interval (page 4-25). 
ROOT Finds root of a function in interval (page 4-26), 
dy/dx 


hihi i a clic psa 
4-26). 


i 


= 


(x) Approximates definite integral of a function in 
interval (page 4-26), 


Finds minimum of a function in interval (page 4-27), 
Finds maximum of a function in interval (page 4-27). 


Finds inflection point of # funetion in interval (page 
4-27). 


Finds y-intercept of a function (page 4-26). 


Finds intersection of two functions in interval (page 
4-27). 


Finds distance between two points on the display 
(page 4-28), 


Finds distance along a function between two points 
on a function (page 4-28). 


TANLN Draws tangent line point (page 4-28), 


a| &) 8le| Biel 


Setting an Interval for MATH Operations 





lower and upper 


Setting an Interval 
trom a Graph 


‘Setting an interval 
trom the Home 


‘The MATH operations ROOT, it(x), ISECT, FMIN, FMAX, and INFLC 
analyze a function between two valves of x, identified by the variables 
lower and upper. 


On a graph, the values of lower and upper sre always between 

xMin and xMax. lower changes to xMin and upper changes to 

xMax if 

* You execute a ZOOM operation. 

* You change xMin or xMax in the RANGE editor or from a 
command line. 

First define the viewing rectangle, and then set lower and 

upper from the GRAPH MATH menu or from a command line. 

‘You can select the interval in which to analyze the graph. If you 

do not explicitly define the interval, lower is set to xMin and 

upper is set to xMax, 

1, Select (MATH) from the GRAPH menu. The GRAPH MATH 
menu is displayed. 

2. Select (LOWER) from the GRAPH MATH menu. The selection 
cursor is displayed on the current graph. 

3. Position the cursor on the x value for the lower endpaint of 

ae 
of the display shows the lower endpoint and 
umes sabe water & Carvectie lower (Wien 
Jower=xMin, the indicator is a single point.) 

4. Sot upper in the same way. 

To use an exact value for lower or upper, store 

variable from the Home screen before you press 









‘Screen or a Program apres ara a voles ts lower be tenor Cr atin the lntorval 


Using the MATH Operations 


The GRAPH MATH operations provide a number of mathematical 
‘graph-analysis features to use directly on a graph. When you select 
any of these operations from the menu, the graph is displayed without 
menus, and the cursor is in TRACE mode. Restrictions are the same as 
for the CALC functions. 





‘The ROOT Operation 


The {t(x) Operation 


ROOT uses the SOLVER (page 14-7) to find a root of a function. 

Set values for lower and upper, if desired. Select (ROOT), use: 

or [¥) to move the TRACE cursor to the desired function, Use >) 

or [) to move to a paint between lower and upper to serve as an 
itial Press The result cursor is displayed at the 

coordinate value is the reault, and x is 





eT ea ace ee 
point, The accuracy is affected by the differentiation MODE 
Tohapter 3) ud tes veciablaG (thames 2) 

Select (dy/do, Use 2) or (¥) to move the TRACE cursor to the 
desired function, Use (©) and (+) to move to the desired point. 
Press BIER. The result dy/dx= is displayed and stored in Ans, 
JKx) (rumerical integral) finds the numerical integral of a 
function between lower and upper. The accuracy is affected by 
the variable tol (Chapter 3). 

Select (fix), Use (2) or G1) to move the TRACE cursor to the 
desired function. Use (>) or [] to move to the desired value for 
lower, Press EWE). Repeat for upper (must be on the display). 
Tha reels Hisniaciasleved ane wacetin Are: A vaio 
indicative of possible solution error is stored in fnintErr. 
YICPT (y intercept) calculates the value of y at x=0 for a 
function. 


Select viCPT. Use (2) or (¥] to move the TRACE cursor to the 
desired function. Press: ). The result cursor is displayed at 
the solution point, the cursor coordinate value is the result, and 
y is stored in Ans, 


Using the MATH Operations (Continued) 





‘The FMIN and FMAX 
Operations 


FMIN (function minimum) and FMAX (function maximum) find 
the minimum or maximum value of a function. The accuracy is 
affected by the variable tol (Chapter 3), 

Set values for lower and upper, if desired. Select (FMIN) or 
(FAX), use [4] or (¥) to move the TRACE cursor to the desired 
function, Press The result cursor is displayed at the 
solution point, the cursor coordinate value is the result, and x is 
stored in Ans. 

ISECT (intersection) uses the SOLVER (page 14-7) to find an 
intersection of two funetions, 


Set values for lower and upper, if desired. Select SECT). Use @) 
or [¥] to move the TRACE cursor to the desired first function. 
Press G08]. The cursor automati ‘moves to the next function 
in the list. If; ;, use (A) or [¥) to move to the desired 
function. Use (3) ar ©) to move the cursor to. point near the 
intersection, between lower and upper, to serve as an initial 
guess. Press IE). The result cursor is displayed at the solution 
ec? tn i ie ghee 
in 
INFLC (inflection) finds an inflection paint for a function, 
Set values for lower and upper, if desired. Select (INFLC), Use (i) 
‘or (¥] to move the TRACE cursor to the desired function. Press 
‘The result cursor is displayed at the solution point, the 
cursor coordinate value is the result, and x is stored in Ans. 


Using the MATH Operations (Continued) 


‘The TANLN 


oh meg Perptennrcarirwasetin rps ahaa: 
points on a function or functions. 
Select (DIST), Use {! or 1] to move the TRACE cursor to the 
desired function; Use (=) or {S) to mowe the TRACE cursor to the 
nf int (on the display), Pross (ME). The point is marked. 
‘or [¥) (if necessary) and ©) or (4) to move to the second 
eee boain a biden Doe 
but disappears if you TRACE off the display, Pross Bit). The 
result DIST= is displayed and stored in Ans. 
ARC finds the distance along a function between two paints on 
the function. The accuracy is affected by the variables tol and 
sometimes 5 (Chapter 3) and the differentiation MODE 
(Chapter 1), 
Select (ARO. Use (2) or [¥) to move the TRACE cursor to the 
desired function. Use >) or [) to move the TRACE cursor to the 
Sra pant Pres BIB ‘The ots marked, Use = pio (alto 
ee |. The result 
ARCs is displayed and stored 
DiMarco ata piaee 
function. The accuracy is affected by the differentiation 
and the variable 5 (Chapter 3). 
Select (TANLN), Use [A] or (¥] to move the TRACE cursor to the 
desired function. Use (>) and [%) to move to the desired point. 
Press G08. The tangent line is drawn, and the result dy/dx= is 
and stored in Ans, (Select (CLORW) from the DRAW 
menu to remove the line.) 
Coordinate value results are displayed for ROOT, YICPT, 
ISECT, FMAX, FMIN, and INFLC even if you have selected 
CoordOff on the FORMT screen. The coordinate values of the 
results cursor are stored in x and y. 
‘When a cursor-movement key is pressed, the result cursor 
disappears and the free-moving cursor appears near the 
location of the result. 


Using EVAL to Analyze a Graph 


EVAL evaluates currently selected tunctions for a specified value of x. 
‘You can use EVAL directly on a graph. You also can use eval trom the 


Home screen or a program. 





1. Select (EVAL from the GRAPH menu. The graph displays. 
‘The cursor is positioned after Eval x= on the prompt line. 
2 Enter a real value for x between xMin and xMax (which can 

be an expression). 
If there is sie sokares Sune, Raiecoears Sees 20 
cancels EV) 





3 ayen Tio ea ECT in OR Siet iota fenti 

at the entered x and the coordinate values are 
Saupiajes toenesiontes se Glnlayed even I Sou have 
selected CoordOt¥on the FORMT screcn.) Use [2] or (7) to 
move the cursor between functions at the entered x value. 

‘When ©) or () is pressed, the free-moving cursor appears. It 

cannot necessarily move back to the EVAL x value. 

‘The eval (evaluate) function returns the value of any selected 

functions, evaluated at the specified x value. The only 

argument is the real x value at which to evaluate the functions 

(which can be an expression). 

eval x_value 

‘The results are returned as a list. If any of the functions are 

defined as a family of curves, each value is given in the liat. 

For example, if y1=x03 and y2=1/x and both are selected, then 

eval 5 returns {125 2}. 

Note: eval cannot be used in a y(x) expression. 





The DRAW Menu 


‘The GRAPH DRAW menu accesses operations that draw points, lines, 
Circles, and shaded areas on @ graph. You can draw directly on a graph 
using the cursor to identity coordinates or you can enter these 
instructions on the Home screen or in the program editor. 





The GRAPH DRAW 


you select (DRAW) from the GRAPH menu, the menu keys are 
‘with the frat tive items of the menu. Press IE to move around the 


VERT CIRCLE =—ss«OrawF 
PTOFF = =6PTCHG = CLDAW. 


ESE AE 


UNE 

PTON 

Drinw 
Accesses 





Shade Instruction that shades part of the graph (Home 
bcreen or program only) (page 4-32). 


Operation that drawe a straight line (page 4-34), 
VERT Operation that draws a vertical line (page 4-35), 
CIRCL Operation that draws a circle (page 4-06), 


DrawF Instruction that draws a function (Home screen or 
program only) (page 4-37), 


Operation that accesses a free-form drawing tool 
(interactive only) (page 4-38), 


PTON Operation that turns on a point (page 4-39), 

PTOFF Operation that turns off a point (page 4-39). 

PTCHG Operation that toggles a point on and off (page 4-39), 

CLORW Operation that clears drawings (page 4-31). 

Tanin Instruction that draws s tangent line (Home sereen or 
program only) (page 4-35), 

Driny Instruction that draws the inverse function (Home 
screen or program only) (page 4-37), 





























Drawing on a Graph 


‘The DRAW operations let you draw points, lines, circies, and shading 
‘on the current graph. These drawings are temporary. 





Betore Drawing on 


Access the DRAW operations through: 

* The GRAPH menu to draw on a graph interactively, 

* The CATALOG to enter DRAW instructions on the Home 
‘screen or in the program editor. 

* The GRAPH menu in the program editor. 


poet wing amie beta lai with DRAW 
Operations are temporary, When the "Smart Graph" feature 
(page 4-5) plots a graph, all drawn points, lines, and shading 
are erased. A family of curves (page 4-15) cannot be drawn with 
Shade, DrawF, Drinv, or TanLn. 


primer octwitl At tlnene Ing Reale phen ela 
currently selected the following 


steps may be 
Saicun ices acomeireme 
4, Change the MODE settings (page 4-3), 
2, Change the graph FORMT (pages 4-6 and 4-7). 
3. Enter or edit expressions to define functions in the y(x) list 

(pages 4-8 to 4-10), 

4, Select or unselect functions in tho y(x) list (page 4-11). 
5. Edit RANGE variables (pages 4-12 and 4-13), 
‘To clear drawings from the currently displayed graph, select 
«(CLDAW) from the GRAPH DRAW menu. The current graph is 
plotted and displayed with no drawn elements. 
‘The CiDrw (clear drawing) clears drawings from the current 
graph. It displays the message Done, The next time you display 
the graph, all drawn points, tines, circles, and shaded areas will 
be gone. CiDrw has no arguments. 
Note: You can store drawings with StPic (page 4-41), 


Function Graphing 4-31 


Shading Areas on a Graph 


‘The Shade instruction shades the ares on a graph that is below one 
specified function and above another. It also draws the two functions. 


i 


‘The Shading 
Parameters 


‘The Shade instruction can have four arguments. Only the areas 


arguments are 

The first argument defines the bottom boundary of the 

shaded area and the function to be drawn. The argument ean be 

any of the following: 

© Anexpression in terms of x, For example, x*+1 shades the 
area above the curve yax*+1, 

© Areal Value (which can be an expression). Por example, 3 
shades the area above the line y=3. 

. ‘An expresajon stored in an equation variable or a function 

in the y(x) list and referenced by name. For: he, if 

y*=x"45, y2 shades the ares above the curve 

‘The second argument defines the top boundary of the shaded 

area and the fanction to be drawn. The argument can be any of 

the types described for the first argument. 

‘The third argument (optional) defines the left boundary of the 

shaded area (the beginning x), It is a real value (which can be 

‘an expression). If the argument is not specified, the default is 

the current value of lower (ar xMin if the MODE is not Func), 

‘The fourth argument (optional) defines the right boundary of 

the shaded area (the ending x). It is a real value (which can be 

an expression), If the argument is not specified, the default ix 

the current value of upper (or xMax if the MODE is not Func). 


Shading Areas on a Graph (Continued) 


Drawing Shaded = To shade an area on a graph, enter the instruction an a blank 
AresonaOrawing line on the Home screen or in the program editor. 


1. Select (DRAW) from the GRAPH menu. 

2, Seloct (Shade) from the GRAPH DRAW menu. Shade is 
copied to the cursor location. (If you select (Shade) while the 
graph is displayed, the Home screen is displayed.) 

3, Enter the first argument. Press (7). 

4. Enter the second argument, 
© =I you do not want to enter the third or fourth 

arguments, go to step 6. 
© = ©[fyou want to enter the third and fourth arguments, 
press [1), and then go to step 5. 

5, Enter the optional arguments, separated by commas. 

6. Press (1) and Gres. 

When the instruction is executed, the shaded area and the two 

functions, as defined by the arguments, are drawn on the 

current graph: 


‘Shade‘lowertunc,uppertunc.xbeg, xend) 
For example, Shade(x+1,x»3-8x,-5,5) displays: 


Drawing Lines 


While a graph Is dispiayed, the LINE operation lets you detine a line on 
the graph using the cursor. You also can enter an instruction on the 
Home screen or in the program editor to draw a line on 8 graph. 





Drawing @ Line trom 


Drawing a Line from 
the Home Screen or 


1, Select INE from the GRAPH DRAW menu, The current 
graph is displayed. 

2. Position the cursor at the beginning point of the line you 
want to draw. Press Gi). 

3. Move the cursor to the end point of the line you want to 
draw. The line is displayed as you move the cursor. Press 
(G8), The line is drawn on the graph between the two 
selected points. 


Repent steps 2 and 3 to continue to draw lines. To cancel LINE 
and display the menus, press (Bf). 

‘The Line instruction on the Home screen or in the program 
editor has four real value (which can be 
expressions): the x value and y value of the beginning 
coordinate and the x value and y value of the ending coordinate. 
Line(xbeg,ybeg.xend,yend) 

When the instruction is executed, the line is drawn on the 
currentgraph, 

For example, Line(1,1,6,8) displays: 





Drawing Vertical Lines and Tangent Lines 


While « graph is displayed, the VERT operation lets you define a 
vertical line on the graph using the cursor. You also can enter the 
instruction on the Home screen or in the program editor. Using the 
Tanta instruction, you can draw the tangent line of a function at a 
specitied point. 





Drawing @ Vertical 
Line from a Graph 


Drewing a Vertical 
Line trom the Home 
‘Screen or a Program 


Drawing a Tangent 
Line 


1. Select (VERT from the GRAPH DRAW menu. The current 
graph is displayed. 

2. Position the cursor where you want to draw the vertical 
line. A line is displayed as you move the cursor. Press BiEa). 
‘The line is drawn, 

Repeat step 2 to continue to draw vertical lines. To cancel VERT 

and display the menus, preas (5). 

‘The Vert (vertical line) instruction on the Home screen or in the 

program requires one argument, the real x value at 

which to draw the vertical line (which can be an expression). 

Vertx 

Tanin (tangent line) draws a line tangent to a function at a 

specified point, When you atlect (Taniry from the GRAPH DRAW. 

menu, the instruction is copied to the Home screen. The Tanin 

instruction requires two arguments: an expression in terms of x 

and the real x value at which to draw the tangent line (which 

can be an expression), The expression is interpreted as being in 


TanLmexpression,value) 
For example, if y1=.2x°3-2x+6 is the selected function, 
Penrtrl ote vi pal ineas oe trees 





Note: You can draw a tangent line interactively through the 
GRAPH MATH menu (page 4-28). 


Drawing Circles 


‘While a graph Is displayed, the CIRCL operation lets you detine a circle 
‘on the graph using the cursor, You also can enter an instruction on the 
Home screen or in the program editor to draw a circie on 2 graph. 





Drawing a Circle 
trom the Home 
‘Screen or a Program 


1, Select (CIROL from the GRAPH DRAW menu. ‘The current 
graph is displayed. 

2, Position the cursor at the centre of the circle you want to 
draw, Press Gite). 





Because this circle is drawn on the display and is independent 
of the RANGE values (unlike the Ciret instruction, see below), it 
appears as a circle. 
Repeat steps 2 and 3 to continue to draw circles. To cancel 
CIRCL and display the menus, press Git). 
‘The Cire! instruction on the Hame screen or in the program 
editor requires three real arguments (which can be 

): the x-coordinate and y-coordinate values of the 
centre, and the radius of the circle. 
Circkx,y,radius) 
When the inatruction is executed, the circle is drawn on the 
current graph, 
Note: When the Cire! instruction is used from the Home screen, 
the drawn circle may not look like a circle because it is drawn 
with respect to the current RANGE values. For example, in the 
standard viewing rectangle, Circ(0,0,5) displays: 


To make the drawn circle look like a circle, execute ZSqr first. 


436 Function Graphing 


Drawing Functions and Inverses 





The DrawF instruction draws # tunction on the current graph from the 
Home screen of in the program editor. The Drinw instruction draws an 
inverse of # function on the current graph trom the Home screen or a 
Program. 


Drawing e Function DrawF (draw function) draws a function on the current graph. 


Drawing an Inverse 
of a Function 


When you select (DrawF) from the GRAPH DRAW menu, the. 
instruction is copied to the Home screen. The DrawF instruction 
requires one argument, an expression in terms of x: 

DrawF expression 

For example, if y1=.2x3-2x+6 is the only selected function, 
DrawF y1-5 plots y1 and draws the function: 





Drinv (draw inverse) draws the inverse of a function on the 
current graph. When you select (Drinw from the GRAPH DRAW 
menu, the instruction is copied to the Home screen. You must 
be in Func MODE. The Drinv instruction requires ont 
argument, an expression in terms of x: 

Drinv expression 

For example, if y1=.2x43-2x+6 is the only selected function, 
Driny y1 plots y1 and draws its inverse: 





Using PEN to Draw on a Graph 





Using the PEN 
Feature 


While a graph is displayed, the PEN feature lets you draw directly on 
the graph with the cursor. 


PEN can only draw directly on a graph. It is not an instruction. 

1. Select (PEN from the GRAPH DRAW menu. The current 
graph is displayed. 

2. Position the cursor where you want to begin drawing. Preas 

to turn the pen on. 

3. As you move the cursor, it draws on the graph, turning on 
each point that the cursor crosses 

4. Presa (BiB8 to turn the pen off. Move the cursor to a new 
position where you want to begin drawing again. 

Repeat steps 2, 3, and 4 to continue to draw on the yh with 

the pen. To cancel PEN and display the menus, press (601), 





Drawing Points 





While # graph is displayed, the PT (point) operations let you turn on, 
turn off, or reverse @ point on the graph using the cursor, You also can 
enter an instruction on the Home screen or in the program editor to 
execute these instructions, 





Drawing @ Point 
trom # Graph 


Drawing a Point 
Screen or a Program 


‘The PTOFF and 


1. Select (PTON) from the GRAPH DRAW menu. The current 
graph is displayed. 

2. Position the cursor at the location on the display where you 
want to draw the point. Press B08). The point is drawn. 
Repeat step 2 to continue to draw points. To cancel PTON and 

display the menus, press (7). 

The PtOn (point on) instruction on the Home screen or in the 
program editor requires two real arguments (which can be 

Spremonk thax value ofthe coordinate and they value of he 


Pity 
‘When the instruction is executed, the point is drawn on the 
current graph. 
‘The procedure for using PTOFF (paint off) to turn off (erase) a 
point is the same as for PTON. 
‘The procedure for using PTCHG (point change) to toggle 
(reverse) a point on and off is the same as for PTON. 


Storing and Recalling Graph Databases 


A graph database Is the elements that define a particular graph. The 
graph can be recrented trom these elements, You can store these 
elements with « user-assigned name and recall it as the current graph 
at a ater time. Graph databases do not include any drawn items. 





Graph Databases 


! 
i 


‘The elements of a graph database are: 
* Graphing MODE, graph FORMT settings, and RANGE 
variables. 


* All functions in the y(x) list, and whether they ure selected. 

1. Select STGO (store graph database) from the GRAPH 
menu, 

2, The cursor is positioned after Name= on the prompt line. 
Pie wasn is Sie aes ene arene Cerone 
Seuaieeees Re he oor SNE, in alphabetical 

You may type a name or select one from the menu. 

3, he ‘The elements of the current database are stored. 

Caution: When you recall a graph database, all existing y(x) 

functions are replaced, You may want to store the current y(x) 

functions to another database before recalling a stored database. 

1. Select ACGDE (recall graph database) from the GRAPH 
menu, 





2 Enter the name as above. 


3. Press EXE. The new database replaces the current graph 

database. 

© Ifyou recall a graph database while « graph is 
displayed, the graphing mode of the recalled database 
must match the current graphing mode. The new graph 
is plotted. 

© Ifyou recall s graph database from the Home screen or 
8 program (page 4-43), the TI-85 changes graphing 
MODE automatically, if necessary, The new graph is not 
plotted. 


Graph databases are deleted from memory through the memory 
management menu (Chapter 18.) 


Storing and Recalling Graph Pictures 


a 


‘You can store an image of the current display with s user-assigned 
‘name and superimpose that Image onto a displayed graph at a ister 
time from the Home screen or a program. 


ne EEE 


‘Storing a Graph 
Picture: 


Deleting s Graph 
Picture 


A picture includes drawn elements, plotted functions, axes, and 
tick marks. The picture does not include menus, axis labels, 
tower and upper indicators, prompts, or cursor coordinates. Any 
parts af the display “hidden” by these are stored with the 
picture. 

1, Select (STPIC from the GRAPH menu, The current graph is 
displayed if necessary. 

2. The cursor is positioned after Name=on the prompt line, 
and the menu keys are labelled with the names of existing 
pictures in alphabetical order, You may type A name or 
select one from the menu, 

‘The most recently displayed picture is stored, 


1, Select (RCPIC} from the GRAPH menu. The current graph is 
displayed if necessary. 

2. ‘The cursor is positioned after Name= on the prompt line, 
Enter the name as above. 


2. Prose (ER. The picture is superimposed on the current 
Rraph. 








Note: Pictures are drawings, You cannot TRACE any curve on a 
picture. 

Graph pictures are deleted from memory through the memory 
management menu (Chapter 18.) 


GRAPH Menu Items in the Program Editor 


‘You can access the graphing capabilities of the 71-85 in the program 
editor (Chapter 16). To enter graphing instructions, type the name, 
Copy It from CATALOG, or select It trom the GRAPH menu in the 
Program editor, 





‘The GRAPH Menu in 
the Program Editor 


The VARS Menu 





When you preas in the program editor, the menu keys are 
ee ee 


VARS RANGE 
MATH ORAW Fonut moos pete 
‘StPic RoPic 

When you select (VARS), the menu keys are Inbelied with the 
names of the graphing variables and some instructions, 

y x xt x ' 
t e Q r ' 
FrOn Fnott Axes a 


When you select (RANGE, ie aeeere dente 28 Mebetied iti ee 
names of all the RANGE variables: 


xin xMex xSol yMin yMax 
ySet min (Max {Step “abhi, 
ia uStep tPiot diftot 

When you select ZOOM), the menu keys are labelled: 
Zint Zin Zour Zsa ZPrev 
at ZSqr Ztrig ZDecm 2Ret 


‘When a ZOOM instruction is executed, the current graph is 
St ET een ee oe em t of the 
current graph as the new midpoint, If 16) is the 
setarigren iamnsrt tes rencontre. cot on coos 
the display. Execution resumes when you press EO). 

When you select (Trace), Trace is copied to the cursor location. 
When the Trace instruction is executed, the current graph is 
displayed with cursor coordinate values, the TRACE cursor is 
on the midpoint of the first selected function, and the apecial 
program input busy signal is displayed. Use the cursor 
movement keys to move the cursor. Press GT to resume 
program execution. 


GRAPH Menu Items in the Program Editor (Continued) 


‘The DiseG 
instruction 


‘The MATH Menu 


The DRAW 


FORMT Settings 
‘The eval Function 


Graph Databases 
and Pictures 


ars cobepaaecs toi “Wythe Sapeansingre egmtist od 
program execution. graph has no cursor and no menu. In 
the program editor, rest Gia nod thon select Dlapch DlepG ie 

to the cursor location. You can use the Pause instruction 
(Chapter 16) to halt the program so you can examine the 
display. Execution resumes when you press ENTE). 

When you select (MATH), the menu keys are labelled with the 
CALC function that corresponds to the interactive GRAPH 





MATH operation. 

Min tMax orc tmint 

When you select (ORAW) the menu keys are labelled: 
‘Shade Line Vert iret DrawF 
Lael Prot Prchg CiDrw Tanin 


The DRAW instructions are described on pages 4-30 to 4-39. 

ap cao sot graph FORMT settings inva program theongh = 

‘TI-85 interactive selection screen (Chapter 16) 

Ei aecseripeanepensy cient: am 
eval function is described on page 4-29. 

When you select a store or recall instruction, the name of the 
instruction is copied to the cursor location. Type the name of 
the database or picture or copy it from the VARS GDB or VARS 
PIC screen. 

SIGOB database_name and ~=REGDB database_name 

‘StPic picture_name and = RePic picture_name 


GRAPH Menu Chart 








GRAPH Menu Chart (Continued) 





Function Graphing 445 


Example: Using Lists in Graphing 





| 


‘The TI-85 uses liste to graph a tamity of curves. The function is 
evaluated and plotted once for each element of the list. Plot the 
functions 2x-{0,2,4) and (1,2,3} win (2x-{0,2.4)), 


1. Press GHA), select (y(x)=) and enter the functions; 
yla2x-{0,2,4) 

y2=(1,2,3} sin yt 

Note: { and } are on the LIST menu. 

2. Place the cursor anywhere on y1 and select (SELCT) to turn 


off the function so it will not graph. 

3. Select (RANG from the GRAPH menu and set the RANGE 
variables: 

xMin=10 yMtin=3 

xMax=t0 yhtax=3 

4. Select (GRAPH to graph the functions: 

fxjesin 2x 

Fixia2 sin (2x-2) 

fixde3 win (2x-4) 


5, Press (BB to clear the menu from the display. 





Chapter 5: Polar Graphing 


Rae een ee eee: 
Polar graphs are completely independent of tunction, parametric, of 
ditterential equation graphs. Before doing poisr graphing, you should 
be tamitiae with the graphing features in Chapter 4, Function Graphing. 








Chapter Contents patsinenod Dieolevinen Roles eaph ks » graysvas 5-2 
Exploring and esse one ve + ebnera) lt 
Example: Graphing a Cardioid Wen’ 09 56 


PolarGraphing 5-1 


Defining and Displaying a Polar Graph 


Polar equations are defined in terms of the independent variable, . Up 
to 99 polar equations can be defined and graphed at one time, limited 
by available memory. 





‘The steps for defining a polar graph are the same as those for 
dotea a tenis Sree ee ee ore ed ee Graph 

formats, equations, and RANGE variables in Pol graphing are 
reheretbask ol ta hes seaplnog adie 


To graph polar equations, you must select Pol on the MODE 
screen. 


‘The Pol GRAPH menu is: 

= RANGE = ZOOM TRACE GRAPH 
MATH ORAW FORMT STGDB ACGDB 
EVAL ‘STPIC RCPIC 

Select (FORMT to display the FORMT screen. In Pol graphing, 
you may select RectGC or PolarGC graph coordinate display; 
PolarGC shows the cursor coordinates in terms of the variables 
that define the equations, r and 6. 

DrawLine usually presents a more meaningful Pol graph. 
Select (r(0)=) from the GRAPH menu to display the r(@) editor, 





Defining and Displaying a Polar Graph (Continued) 





Graph Databases 
and Pictures: 


Enter or edit the polar equation(s), 


© The independent variable in each equation must be 6. You 
may select (@ from the menu. 

© You can reference another equation; for example, r2=r1+1. 
You may select ”) from the menu, and then type the number 
of the equation. 

Only the polar equations you select are graphed. The procedure 

for selecting equations in Pol graphing is the same as in Fune 

graphing. 

Select (RANGE to display and change the RANGE variables. The 

values shown below are the standard defaults in Radian MODE. 





ml 


Smallest 6 value to evaluate 
Sitoxee.26918590718 Largest 6 value to evaluate (2x) 


Thcrement between @ values (1/24) 


xMin=-10 ‘Smallest x value to display 

xMax=10 Largeat x value to display 

xScle1 Spacing between x tick marks 

yMin=-10 Smallest y value to display 

yMax=10 Largest y value to display 
Spacing between y tick marks 

Select (GRAPH, a <STGDBi, or a ZOOM, DRAW, 


intervals of 88tep) and then plots each point, As the graph is 
plotted, the variables 6, r, x, and y are updated. 


‘Storing or recalling a graph database or graph picture in Pol 
graphing works as it does in Func graphing. 


Polar Graphing 53 


Exploring and Analyzing a Polar Graph 


As in Function graphing, several tools are available for exploring & 
Polar graph: using the free-moving cursor, tracing an equation, 
Zooming, and drawing. 





| 


‘The free-moving cursor works in Pol graphing just as it does in 
Fune graphing. The variables x and y are updated (r and @.also. 
are updated in PolarGC FORMT), If FORMT is CoordOn: 


© In PolarGC FORMT, the cursor coordinate values for r and @ 
are displayed. 


© In RectGC FORMT, the cursor coordinate values for x and y 
are: 

‘The TRACE feature lets you move the cursor along polar 

‘equations. When you begin a trace, the TRACE cursor is on the 

first selected equation at Min. Use (=) or (3) to move the cursor 
an inereasing @ by @Step with each keystroke, 

Use (4) or (¥) to move between equations. The variables r, 8, x, 

and y are updated, If FORMT is CoordOn: 


© In PolarGC FORMT, the cursor coordinate values for r and 6 
are displayed. 

© In RectGC FORMT, the cursor coordinate values for x, y, 
and 6 are displayed. 

If you have graphed a family of curves, [¥) or (4) moves through 

each curve before moving to the next r(@) function. 

If the cursor moves off the display, the coordinate values at the 

bottom of the display continue to change appropriately. 

In Pot graphing, automatic panning does not occur if the cursor 

moves off the display to the left or right. 

‘The QuickZoom feature is available in Pol graphing. Ifyou 

THOME a eaten St then preeh I E the 

is adjusted so that the cursor location becomes the centre of the 

new viewing rectangle, even if you have traced off the display. 


Exploring and Analyzing a Polar Graph (Continued) 





The ZOOM Features 


Drawing on # Polar 
Graph 


‘The MATH Features 


‘The ZOOM features work in Pol graphing as they do in Func 


graphing, except ZFIT, which adjusts the viewing rectangle in 
both the x and the y directions. The Pol GRAPH ZOOM menu is: 
BOX zn zouT zstD zPREV 

zer zsar ZTRIG ZDECM = ZRCL 
ZFACT ZOOMX zoomy ZiNT zsTo 


Only the x and y RANGE variables are affected. The @ RANGE 
bonne fanppsabiy pen rena ati except by 


ro ore een er 
Fune graphing. The Pol GRAPH DRAW menu is: 


Shede = LINE =—sERT =I reer 
7) oe fe ree = (claw 


Re ee 
are the x-coordinate and y-coordinate values of the display, just 
as they are in Func graphing. 

‘The EVAL operation evaluates currently selected polar 
equations for a given value of 6 directly on a graph. 

‘The eval function in a program or from the Home screen, 
returns a list of ¢ values, 

‘The MATH operations work in Pol graphing as they do in Fune 
graphing. The Pol GRAPH MATH menu is: 

DIST dyidx arid ARC TANLN 

‘The distances calculated by DIST and ARC are distances in the 
Fectangular coordinate plane. dy/dx and dr/d@ are independent 
of the RectGC or PolarGC FORMT. 

TANLN at a point where the derivative is undefined will draw 
the line, but no result is displayed or stored in Ans. 


PolarGraphing 5-5 


Example: Graphing a Cardioid 


‘The polar equation raast cos 6 graphs a cardiold, Graph the equation 
for #=3 and be-5 and find the length of the arc that defines the cardioid. 





2 


|. Te calculate the are length from G60 to 6=2n. Press 


Press (B¢) MODE]. Select Pol MODE. Choose the defaults for 
the other modes. 

1S and select (FORMM. Select PolarGC to show 
cursor coordinates and @, 





|. Select (ritie). Enter the polar equation: 


ri=3-5 cos 6 

Select 2OOM) from the GRAPH menu. Select ZSTD) fram the 
GRAPH ZOOM menu to graph the equation in the standard 
default viewing rectangle. 

‘Select (TRACE) anid trace the equation. 





ee 
(MATH) (ARC). The cursor is on the function at r=-2 and 60, 
Press (S48) to mark the beginning of the arc at 8=0. 

Press and hold (©) until you have traced the curve back to 
the beginning, 6«2n (6,2891853072). Press| to mark the 
‘end of the are. 

‘The busy indicator displays while the arc length is 
calculated. The result, ARC=34.313687101, is displayed at 
the bottom of the screen. 





Chapter 6: Parametric Graphing 


This chapter describes how to graph parametric equations on the TI-85. 
Parametric graphs are completely independent of function, polar, or 
ditterentiat equation graphs. Betore doing parametric graphing, you 
should be tamiliar with the graphing features in Chapter 4, Function 


‘Chapter Contents Stet es 
‘and Analyzing 
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Defining and Displaying a Parametric Graph 


Parametric equations have an x component and a y component, each 
expressed in terms of the independent variable t, They often are used 
to graph equations over time. Up to 99 pairs of perametric equations 
can be defined and graphed at one time, limited by available memory. 


‘Steps in Defining a onbers seni eve ielomneg aL anrsomalgenar wad 
Parametric Graph Pegrecpeap an graph. Differences are noted below. 
Graph formats, equations, and RANGE variables in Param 
graphing are independent of the other graphing modes, 
Setting the Graphing To graph parametric equations, you must select Param on the 
Mode MODE screen. 


The Param GRAPH = The Param GRAPH menu is: 
(= RANGE ZOOM TRACE = GRAPH 
MATH DRAW FORMT STGDB AcGDB 


‘Setting the Graph Select (FORM? to display the FORMT screen. DrawLine usually 
Format presents a more meaningful Param graph. 


Displaying the Select (E(1)=) from the GRAPH menu to display the E(\) editor, 
Components of where you display and enter parametric equations. You can 
Parametric enter up to 99 pairs of equations, each defined in terms af t. If 
Equations no equations are defined, xt1= and yt1= are displayed. 


Press 6) to access (INSh, (ALL+) and (ALL), 
Deleting Parametric To delete a parametric equation, place the cursor on either 


Equations: component and select (DEL), Both components are deleted. To 
delete a parametric equation from the MEM DEL menu, delete 
the xt component. 

Graph Databases ‘Storing or recalling a graph database or graph picture in Param 

and Pictures graphing works as it does in Fune graphing. 


Defining and Displaying a Parametric Graph (Continued) 


Enter or edit both the x and y components in a pair to define a 

parametric equation. 

® The independent variable in each component must be t. You 
may select “) from the menu. 

* You can reference » component of a parametric equation in 
the expression; for example, xt2=3 xt1. You may select «p or 
«y0 from the menu and then type the number of the equation. 


@ parametric 
or y component and select (SELCT); both components are selected. 
Select (RANGE to display and change the RANGE variables. The 
values shown below are the standard defaults in Radian MODE. 


ee eee 


‘tMin=0 Smallest t value to evaluate 
(Max=6.28318530718 Largest t value to evaluate (2x) 
tStep=.13089969389957 Increment between t values (n/24) 
xMin=-10 ‘Smallest x value to display 
xMax=10 Largest x value to display 
xSck=t Spacing between x tick marks 
yMin=-10 Smallest y value to display 
yMax=10 ne value to display 
ySel=1 y tick marks 
Select (GRAPH, (TRACE, (EVAL), ‘STGDE, or a ZOOM, DRAW, 


MATHL ax PhO ogucetian to pho the eultuoad parameere 
equations. The TI-85 evaluates both the x and the y component 
for each value of t (from tMin to tMax in intervals of Step) and 
then plots each point, As the graph is plotted, the variables x, y, 
and tare updated. 


Exploring and Analyzing a Parametric Graph 


As in Function graphing, several tools are available for exploring 
Parametric graph: using the tree-moving cursor, tracing an equation, 
zooming, and drawing. 





‘The frev-moving cursor works in Param graphing just. as it, does, 

in Func graphing. The variables x and y are updated (rand 6 

also are updated in PolarGC FORMT). If FORMT is CoordOn: 

* In PolarGC FORMT, the cursor coordinate values for f and @ 
are displayed. 

© In RectGC FOAMT, the cursor coordinate values for x and y 
are displayed. 


| 


‘The TRACE Feature The TRACE feature lets you move the cursor along parametric 
equations. When you begin s trace, the TRACE cursor is.on the 
first selected equation at tMin, Use {*) or [) to move the cursor 
along an equation, one tStep at.a time, Use [a) or [¥) to move 
between equations. The variables x, and y and t are updated. (r 
See wre sees arta Gage ecco 


© In PolarGC FORMT, the cursor coordinate values for r, 8 
and tare displayed. 

© In RectGC FORMT, the cursor coordinate values for x, y, 
and t are displayed. 

Ifyou have graphed a family of curves, (¥) or () moves through 

each curve before moving to the next E(t) function. 

If the cursor moves off the display, the coordinate values at the 

bottom of the display continue to change appropriately. 

In Param graphing, automatic penning does not occur if 

cursor moves off the display to the left or right. 

‘The QuickZoom feature is available in Param graphing. If you 

TRACE an equation and then preas FE, the viewing rectangle 

‘is adjusted so that the cursor location becomes the centre of the 

new viewing rectangle, even if you have traced off the display. 


Exploring and Analyzing a Parametric Graph (Continued) 





Drawing on a 


‘The MATH Features 


‘The ZOOM features work in Param graphing as they do in Func 
graphing, except ZFIT, which adjusts the viewing rectangle in 
both the x and the y directions: The Param GRAPH ZOOM 
mena is: 


Box ZN zOuT zsTo ZPREV 
zat zson TRIG ZDECM zACL 
zract ZOOMX zoomy ZnT zsTo 


Only the x (xMin, xMax, and xScl) and y (yMin, yMax, and ySel) 
RANGE variables are affected. The t RANGE variables (tMin, 
tMax, and Step) ure not affected, except for ZSTD) und ZACL. 
Sia FN tnt Wore fo een eine 02 er Oe 


GRAPH DRAW menu is: 
Shade LINE VERT CIRCLE rawr 
PEN PTON PTOFF PTCHG CLORW 


EVAL evaluates currently selected parametric equations for a 
given valuo oft. It is used directly on the graph. 

In @ program or from the Home screen, the eval function 
returns a list of x and y values in the form {xtt(t) ytt(t) xt2(0) 
yt2it) ...}. 

‘The MATH operations work in Param graphing as they do in 
Func graphing. The Param GRAPH MATH mena is: 

IST dyldx aylcht wat ARC 
TANLN 

‘The distances calculated by DIST and ARC are distances in the 
rectangular coordinate plane. 


TANLN at a point where the derivative is undefined will draw 
Gia a bar ere aa pa mie ne eal Herced W 


Example: Simulating Motion 


Graph the parametric equation that describes the position over time of 
‘8 bail that has been kicked. 





i 


Graph the position of a bell kicked at an angle of 52° with an 
initial velocity of 40 feet per second. (Ignore air resistance.) 
What is the maximum height and when is it reached? How far 
away and when does the ball strike the ground? 

If vp i the initial velocity and @ is the angle, then the horizontal 
component of the position of the ball as a function of time is 
described by 


xt) =t vp con 8 


‘The vertical component of the position of the ball as a function 
of time is described by 


yit) =-16 +t vp sin ® 
ie ) 





8. Select £()=} from the GRAPH menu. Enter the expressions 
to define the parametric equation in terms of t 
xt1=40t cos 52 


ytt=40t sin 52-167 

8. Select (RANGE, Set the RANGE variables. 
‘tMin=0 xMin=-5 yMin=-5 
Max=2.5 xMax=50 yMaxe20 
{Step=.02 xSel=5, ySct=5 


4. Select (TRACE to graph the position of the ball as a function 
of time and to explore the graph. The values for x, y, and t 
are displayed at the bottom of the screen. These values 
change as you trace the graph. 

Se ee mere nent oon 

values. 


Chapter 7: 


Differential Equation Graphing 


‘This chapter describes how to solve numerically and graph differential 
‘equations on the 11-85. DifEq graphs are completely independent of 
function, polar, or parametric graphs. Before doing DitEq graphing, you 
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Defining a DifEq Graph 





‘Steps in Defining 
8Graph 


‘Setting the Graphing 
Mode 


‘The DIfEq GRAPH 
Menu 


Setting the Graph 


DITEq graphing can graph a system af up to nine first-order differential 
‘equations 


‘The steps for defining a differential equation graph are similar 
to those for defining a function graph, but also include setting 
initial conditions and selecting the axes. To graph any 
differential equation above first order, transform it to an 
equivalent system of first-order differential equations, Each 
equation in the system requires an initial condition. 

To graph a differential equation, you must select DHEq on the 


screen. 
‘The DifEq GRAPH menu is: 
oO RANGE WNIT AXES: GRAPH 


DRAW ee = ‘EVAL 
‘sTGpB RCGDB 
Seat Foro dpa and chang he FORT opis 
coordinate, axes, grid, and lnbel display. 
Select (O(0= from the GRAPH menu to display the Q’(t) editor, 
where you display and enter differential equations. You can 
enter up to 9 equations. The independent variable in Diff q ix t. 
If no equations are defined, Q'1= is displayed. 





7-2 Differential Equation Graphing 


Defining a DifEq Graph (Continued) 





‘Setting the initia! 


Graph Databenes: 
and Pictures 


Enter or edit the differential equation as a system of first-order 

equations 

. Se ates noe et 
wan. 

* You may select «0, the independent variable, from the menu. 
* You can reference another differential equation variable in 
the expression; for example, Q'2=Q1, You may select 
from the menu and then type the number of the variable. 

© Lists are not valid in the equations in DHEq MODE. 
Select equations in DifEq graphing as in Func graphing. All 
equations are used in the ealeulation, but only the selected 
equations appropriate for the selected axes are graphed. 
‘You must set the initial value (at t=tMin) for each first-order 


condition is required for it, 





or recalling a graph database or graph picture in DTEq 
ing works as it does in Func graphing. Initial conditions 
‘axes selection are part of a DHE database, 
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Defining a DifEq Graph (Continued) 








Displaying and You can specify the x and y axes (as t, Q, Q', Q,, or Q’,) of the 

Selecting the Axes- graph in order to see the planes of the solution. Note that ifthe 
axes are t and Qn (or Q'n) solution is plotted, regardless of 
which equations are selected. Select AXES from the GRAPH 
menu to display the AXES editor. 


Defining the Viewing Select (RANGE) to display and change the RANGE variables. The 
Rectangle values shown below are the standard defaults in Radian MODE. 
x and y settings correspond to the variables selocted as the axes. 





‘tMin=0 ‘Smallest t value to solve 
tMax=6.28318530718 ‘Largest t value to solve (2x) 
tStep=.13089969389957 TRACE increment between t 
yalose as) 
tPlot=0 Point at which plotting usually 
xMin=-10 Smailest x value to display 
xMax=10 Largest x value to 
xScl=1 ‘Spacing between x tick marks 
yMin=-10 Smallest y to 
yMax=10 ‘Largest y to display 
yScl=1 Spacing between y tick marks 
difTol=.001 ‘Tolerance to help select the 
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Displaying and Exploring a DifEq Graph 


‘As in Func graphing, several toots are available for exploring e Dittéq 
graph: using the free-moving cursor, tracing an equation, zooming, and 





‘Select (GRAPH), (TRACE), EVAL, (STGDB, or a ZOOM, DRAW, or 
PIC operation to plot the selected differential equations, The 
‘TI-86 solves each equation from tMin to (Max. Ift is not an axis, 
it plots each point beginning at tPlot, otherwise it begins at 
Min. As 2 graph is plotted, the variables x, y, t, and Q1n are 
updated, 


‘tStep affects the TRACE resolution and a of the 


increasing accuracy. 
‘The free-moving cursor works in DIfEq graphing as it does in 
Fune graphing. The cursor coordinate values for x and y are 
dispisyed and the variables are updated. 

‘The TRACE feature lets you press [©] to move the cursor along 
the equation one tStep at a time. When you begin a TRACE, the 
TRACE cursor is on the first selected equation at or near tPlot 
(or tMin if t is an axis) and the coordinate values of x, y, and t 
are displayed at the bottom of the screen. [) returns the cursor 
‘to the beginning point on the same equation. 

As you trace an equation, the values of x, y, and t are updated 
und displayed. x and y are calculated from t. 

If the cursor moves off the screen, the coordinate values of x, y, 
and t displayed at the bottom of the screen continue to change 
appropriately. 

Automatic panning does not occur in Dif€q graphing if the 
cursor moves off the screen to the left or right. 

The QuickZoom feature is available in DifEq graphing. If you 
TRACE an equation and then press 78, the viewing rectangle 
is adjusted so that the cursor location becomes the centre of the 
new viewing rectangle, even if you had traced off the screen. 
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Exploring and Analyzing a DifEq Graph (Continued) 





Drawing on a DitEq 
Graph 


The ZOOM features work in so Dae qnegtiing ns Grane ee 
graphing, except ZFIT, which adjusts the viewing rectangle in 
doth the x and y directions. The DifEq GRAPH ZOOM menu is: 


Box ZN zouT zsTo PREV 
ar zZsQr ZTRIG ‘ZDECM zRCL 
2FACT ZOOMX zOOMY ZnT zsTo 
Only the x (xMinZ, xMax, and xScl) and y ( yMax, and 
ySel) RANGE variables are affected. The t variables: 


(tMin, (Max, and tplot) are not affected, except for ZSTD and 
ZRCL. You may want to change the t RANGE varinblea to 
ensure that, sufficient points are plotted, ZSTD sets difTol=.001 
and t and Q as axes. 

‘The DRAW instructions work in DifEq graphing as they do in 
Fae rh The coordinates for DRAW instructions are the 
x-coordinate and y-cocrdinate values of the display. The DIfEq 
GRAPH DRAW menu is: 

‘Shade LINE VERT CIRCLE, DrawF 
PEN PTON PTOFF PTCHG cLORW 
Tanin 
‘The Math features ure not available in DifEq graphing. 
EVAL evaluates currently selected differential equations for a 
given yalue of t, tMinststMax. It can be used directly on the 
In a program or from the Home screen, eval returns a 
list of Q values. 


74 Differential Equation Graphing 


Example: Transforming a Differential Equation 


To use differential equations on the TI-85, you must transform the 
Gitferential equation into @ system of first-order differential equations. 
‘In general, an nth order differentia! equation can be transformed to an 
equivatent system ot n first-order differential equations. 





[i 


Convert y(*}y=e* to an equivalent system of four first-order 
ial equations. 
Define the variables: 


pl 
3 ge 8 gee 
yses is 


You can use the variable definitions above to convert the 

differential equation to a system of first-order equations (with 

no derivatives on the right-hand side of the system). 

L co eee oe ee 
y'=Q2. Therefore, by substitution, Q't: 

2. Similarly, Seouteieeae 

3. From the original differential equation, 
O'day'*ee*+y=0'Q1, ee eee 
‘TI-865, t is the independent variable. 

4. Preas (Bd (MODE! and select DifEq. 


5. Preas GWA) (Ot), Enter the equations. 


(Continued 
on next page) 
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Consider the difterential y* entered on the previous 
page. Solve the initial value problem by setting the RANGE variables, 
entering Initial conditions: y{0}=3, ¥O)=7-5, ¥"(O}=-5.75, 
and graphing the differential equation. 





Procedure 1, UsesSELC? to turn off Q'2, Q'3, and Q'4. 
2. Select (RANGE, Set the RANGE variables to: 
tMin=0 xMin=0 yMin=-4 
tMlax=10 xMax=10 yMax=4 
tStep=.01 xScl=1 ySet=t 
‘Piot=0 GifTot=.001 
3. Select (NITC). Enter the initial conditions. 
ON=3 
Ol2=-5.25 
QiS=7.5 
Qi4=-5.75 


4. Select (AXES). Set the axes to x=t and y=Q. 


Select (TRACE) to graph and to explore graphically the 
solution to the differential equation. 





7. Note that the graphic solution is not valid for t>8. Change 
difTol to 00001 and repeat step 6. 


7-8 Differential Equation Graphing 


Example: Linear Harmonic Oscillator 





Plot the solution to the lingar harmonic oseilistor second-order 
diftential equation: y"+y=0 with initial conditions y(0)=0 and y'(0)=5.0. 
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Transform this second-order differential equation to the 
equivalent system of first-order equations: 
Let Qt=y and let Q2ey" By substitution, Q't=Q2 and Q’2=-Q1, 
1. Press (ia) IMODEI. Select DifEq mode, Choose the defaults for 
the other modes. 
2. Press GW and select (0’(t)-), Enter the expressions to define 
the equation in terms of t 
Q'1202 
Q'2=1 


3. Use (SELCT) to unselect Q'2. 
4. Use DELt to delete Q'3 and Q'4. 
5. ao Set the values to; 


xMin=-10 yMin=-10 
tants sorte yMax=10 
1Step=r/24 yScl=5 
tPlot=0 ITol=.001 


6. Select (nrTC). Enter the initial conditions. 
Qi=0 
Qi2=5 
Note: All four initial conditions from the earlier problem 
remain if you have nat deleted them through MEM DELET. 
‘The square dots next to QN and Ql2 indicate that they are 
the initial conditions required. 

7. Select (AXES), Set the axes to x=t and y=Q, 


(Continued on following page.) 


Example: Linear Harmonic Oscillator (Continued) 


eo ee 
TRACE values are the numerical solutions to 
differential 


equation. 





9. Select (Orawh from the GRAPH DRAW menu. Use it to 
overlay the function § sin x and visually compare it to the 
solution of the differential equation. 

OrawF 5 sin x 
10, So ee een STEsray ate ett ost 


11. Select (ZS0f from the GRAPH ZOOM menu. This is the 
phase plane of the solution. 


12. Select (RANGE from the GRAPH menu. Set tPlot=n to begin 
the plot at x 


18. Select (GRAPH). Notice that it plots only half of the equation 
in the phase plane, 
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Chapter 8: Constants and Conversions 
‘This chapter describes how to use built-in constants, user-defined 
constants, and built-in conversions on the TI-85. 
ChapterContents The CONS(Constants)Menu ..- .. 66. +s sew 





‘Using Constants 
Creating and Editing User-Defined Constants 
‘The CONV (Conversin 

Using Conversions 


Ettze 
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The CONS (Constants) Menu 





‘The CONS menu accesses: user-defined constants for use 
In expressions. You also can croate and edit user-defined constants 
through the CONS menu, 





When you press (3) [CONSI, the menu keys are lnbelled with the 
menu, 


| 


fem Accesses 
BLTIN eee eee: 

k Co ec Re 
o 9 Me Mp Mn 
po eo h c u 
‘The constant editor, where you create or edit 
user-defined constants (page 5-4), 


Menu of user-defined constants (page 8-3), 

















3.1415926535898, is accessible from the keyboard. e, 
2.718281828459, is accessible from the keyboard as lowercase e. 


CHAR GREEK menu. 
Na = Avagadro's number 6.0221367623 mole“! 
k Boltzman's constant 1,380658e-23 JK 
Cc Coulomb constant 8.9876517873682e9 N m/c? 
ec Electron charge 1,60217733e-19 C 
Rc Gas constant 8.31451 J/mole K 
Ge Gravitational constant 6.67259e-11 N m*/kg* 
9 Earth acceleration 
dus to gravity 9.80665 m/sec? 
Me Mass of an electron 9,1093897-31 kg 
Mp Mass of an proton 1.67262316-27 kg 
Mn = Mass of an neutron 1.6749286E-27 kg 
yo ofa vacuum 1.2566370614359e-6 N/A? 
0 = Permittivity ofa vacuum 8.8541878176204e-12 Fim 
h Planck's constant 6.6260755e-34 J sec 
c Speed of light 299,792,458 m/sec 
& = Atomic mass unit 1,6605402€-27 g 


Using Constants 


‘The vaiues for built-in constants cannot be changed, and the values for 
user-defined constants can be changed only in the CONSTANT editor. 
Otherwise, constants ore used like variables in expressions. 





Entering and Editing User-defined constants can be entered and edited only in the 


Constants: 


Using = Constant in 
an Expression 


i 


constant editor (see page 8-4), (>) and (av) |«! are not used to 
store values to constants. Built-in constants cannot be edited. 


‘To use a constant in an expression, you may: 
© Type the name of the built-in or user-defined constant 
(case-sensitive), 


© Select the name of a user-defined constant from the VARS 
screen. 


* Select the name from the CONS USER menu or the CONS 
BLTIN menu. 


‘Caleulate the time in seconds for light to travel from the sun to 
Mercury, # distance of 57,924,000 km. 


4c) §7924000x1000/c 
193,219666503 


Creating and Editing User-Defined Constants 


On the T1-85 you can create real or complex user-defined constants. 
‘Use the CONSTANT editor to create a new user-defined constant, 

Change the value of an existing user-defined constant, or deiste a 
user-defined constant. 





Defining a New 1. Press (3g) (CONS! to display the CONS menu. 

UserOefined: 2, Selest omy to diplay the coasts editor, The mena ki 

Constant: ure labelled with the names of the existing user-defined 
constants in alphabetical order. 


3. Type the name of the new constant. It must follow the rules 
for naming variables (Chapter 2), The keyboard is set in 
ALPHA-lock. You cannot move to the value until you have 


entered a name, 

4. Press G8]. The value is blank, and the menu keys are 
labelled: 
PREV NEXT DELET 


5. Enter the real or complex value of the new constant (which 
can be an expression), The new constant is created and the 
value stored. 


Note: If you press a key that displays a menu, the constant 
editor menu moves to the seventh line (if it is not already 
there), and the selected menu is displayed on the eighth line. 
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Creating and Editing User-Defined Constants (Continued) 





i 


id 
i 


i 


1. Select €0it from the CONS menu. The menu keys are 
labelled with the names of the existing user-defined 
constants in alphabetical order. 


2 Enter the name of the constant to change in one of two ways. 
© Select the name from the menu, 
© Type the name, up to eight characters (case-sensitive), 
‘The keyboard is set in ALPHA-ock 
3. Press| ‘The value of the constant is displayed, and the 





menu are labelled: 

PREV NEXT DELET 

© To display the previous constant (alphabetically) and 
value, select PREV). 

© To display the next constant (alphabetically) and value, 
select (NEXT). 


1. Display the constant as described above. 

2. Enter the new real or complex value (which can be an 
expression), 

You ¢an deletes user-defined constant in one of two ways: 

© Through the MEM DELET menu (Chapter 18), 


© ‘Through the constant editor, Select (DELET) when the 
constant is displayed as described above, The constant is 
deleted immediately, and the next constant (alphabetically) 
is 
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The CONV (Conversions) Menu 





The T1-85 has built-in conversion functions for the most 


the CONV menu, convert between any two defined unite within the 
‘same conversion type. Press i= to move around the menu. 





When you press (38) (CONVI, the menu keys are labelled with the 
conversion types. When you select a type, the menu keys are 
labelled with the units for that type. 

LNGTH AREA vou TE TEMP 

MASS: FORCE PRESS ENRGY POWER 








tem Accesses 
LNGTH Menu of units of length. 
mm om 





(nmile=nautical mile, year, 
Ang=Angstrom, fath=fathom) 
AREA Menu of units of area. 
m? mit km? acre 
in? yo? ha 
(ha=hectare) 





5 
F 
f 
t 





i 
: 
; 





Menu of units of temperature. 
c *- ‘* Rk 





The CONV (Conversions) Menu (Continued) 








Accesses 
Menu of units of mass. 
gm kg ib amu slug 
ton mton 
(ton=2000 Ib, mton=metric ton, amu=atomic 
mass unit) 
FORCE Menu of units of force. 
N dyne ton kgf tot 
(tonf=tons force, kgf= kg force, Ibf=pounds force) 
PRESS gas 
bar Nim? —Ibfin? = mmHg 
mune? ing inH,0 
ENRGY Menu of units of energy. 
J cal Btu teib kkve-e 
ev eg atm 
(ft-4b=foot-pound, eVeelectron-volt) 
POWER Menu of units of power. 


fe 





np w fiib/s cals = Blum 
(W=watts, filb/s=foot-pound per second, 
Btu/meBtu per minute) 


SPEED Menu des unités de vitesse. 

tvs ms mi/hr kewhr knot 
See eee one se tonccerte arr ND: Cet 
is copied as Btu/mn. 


Values of conversion factors generally use internationally 
defined values, 


Constants and Conversions = 8&7 


Using Conversions 





The functions to convert between units on the TI-85 must be accessed 
from the CONV menu. Units are grouped by conversion types. You can 
convert between any pair of units within a conversion type. 


‘You cannot type the name of a conversion function in an 
‘expression or obtain it from the catalog. To enter the name of a 
conversion fiction in an expression, you must “build” the 
name of the function the CONV menu. The name 
consists of three parts: the " unit, the conversion symbol, 


1, Enter the real value to be converted (which can be an 
expression). 

2. Teer ae neers cee enewrenrn han, ae eae 
keys are labelled with the types. 

3. Select the type of conversion. The menu keys are labelled 
prio Soaleates Fiansees oncreeen ape i eIpbale baat 


4. Select the “from” unit. The name of the "from" unit and the 
conversion symbol © are copied to the cursor location. 
5. Select the “to” unit, The name of the “to” unit is copied to 
the cursor location. 
value from unitto unit 
For example, 2 in=mm returns 50.8, 
‘The “from” and “to” unit must both be from the same conversion 
type. You cannot, for example, canvert ft to gal 
Once a conversion function has been entered, you can edit the 
alphabetie character ofthe “from” unit and the "to" unit, but 
the special characters *,*,%, », -./, and © are accessible only 
through the CONV menu. 
To convert values expressed as rates, you must use 
parentheses, For example, to convert 12 miles in 7 hours to 
Renee pe Soc eee a ere? 
hresec, which returns 766354285714. 
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Chapter 9: Strings and Characters 


‘This chapter describes strings and how to maniputate them, It also 
describes the miscellaneous characters, Greek letters, and accented 
international letters avaitable through menus for use in display text and 
variable names. 





Chapter Contents 
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Entering and Using Strings 


On the I-85, you can enter and use strings. Strings are used primarity 
In programming to disptay and enter characters. Strings are entered, 
stored, and displayed directly on a command line. 





i 


A string is n sequence of characters that is enclosed between 
quotation (~) marks, Strings are not evaluated. To evaluate a 
string, it must first be converted to.an equation using the 
‘St»£q instruction (page 9-5), 


ee eee eet 
‘They define text for display in a program, 
* They accept input from the keyboard in a program. 
Entering a String 1. Press (a) ISTRNG! to display the STRNG menu. 
* sub ingth Eqrst SteEq 
2. Select (> to indicate the beginning of the string. 
3 ‘or (32) {aiphal, 


4 Select ©) from the STRNG menu to indicate the end of the 
string. This is not neceasary at the end of a command or 
preceding the (50>) key. 








9-2 Strings and Characters 


Entering and Using Strings (Continued) 





‘String Variables On the TI-85, strings can be stored to and represented by 
variables. 


Storing o String To-store a string, press (9) following the string and then enter 
the name of the variable to which to store the string, The 
completed instruction is: 

“characters* string name 

For example, "Hetlo"-+GREETING . 
Displaying a String loner Pe hire bad shes Be gece: hagaietear 
Variable the string on a blank line on the Home screen and press E 
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The STRNG (String) Menu 


‘The STRNG menu displays additional functions and instructions to 
manipulate strings, When you select from the STRNG menu, the 
character or the name of the function or Instruction is copied to the 
‘cursor location. 





‘When you press (itd) [STRNGI, the menu keys are labelled with 
the string menu, 
e sub ingth Eqrst StrEq 
‘The * character is used to enter strings (page 9-3). 
‘sub (subset) returns a string created from a subset of a string. 
bub has three arguments: a string or the name of a string 
variable, the beginning position (1, 2, 3, ete.) of the subset, and 
the number of characters (including blanks) in the subset, 
When the expression is evaluated, the subset of the string is 
returned as a string. 
‘suby string, begin, length) 
For example, if STRING contains "The answer is 33" , then 
sub(STRING, 15,2) returns "33" 

Ingth (length) returns the number of characters of a string. The 


number of characters (including blanks) in the string is 
returned. The quotation marks are not included in the length. 
Ingth ‘string’ or Ingth string name 

For example, if STRING contains “The answer is 33" , then 
Ingth STRING returns 16 . 

To concatenate strings, use the + function. 

For example, "St*+"ring" returns “String” . 
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The STRNG (String) Menu (Continued) 





‘Converting an 
Equation to a String 


to an Equation 


Eq*St (equation to string} is used primarily in programming to 
convert an equation to a string. It has two arguments: the name 
of the variable containing the equation and the name of the 
waciebte te whieh So sexe hn Sind. When the instruction is 
executed, ¢ equation equation variable is stored as a 
string in the string variable, 

Eq>Stiequation_name, string_name) 

‘The Disp programming instruction displays the string in the 
string variable. 


St» Eq (string to equation) is used primarily in programming to 

convert a string entered using the InpSt programming 

instruction into an equation to use in an expression, It has two 
: the name of the variable containing the string and 


converted to an equation and stored in the equation variable, 
SteEqistring name, equation_name) 

In a program, the following commands allow the user to enter 8 
function to graph during execution. 

sInpSt "Enter yt: ",STR:St>Eq(STR,y1) 
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The CHAR (Character) Menu 
The CHAR menu accesses additional characters to use in variable 
names and display text. 

‘The CHAR Menu When you press (a) (CHARI, the menu keys are labelled with the 











isc GREEK INTL 
tem Accosses 
Misc ee Lee 
; e s = ' 
é N g s 
GREEK Menu 


a 
© 
= o t 


Menu of accent marks to create international 
characters (page 9-8), 


A 


waar 
A 
8 ” 
9 
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Accessing Miscellaneous and Greek Characters 





‘The CHAR MISC and CHAR GREEK menus display miscellaneous 
characters and the most commonty used Greek characters for use in 
variable names, strings, and display text. When you select an item from 
the MISC or GREEK menu, the character Is copied to the cursor 
location. 





Using Miscellaneous To use a miscellaneous character in a name or text: 


Characters 


: 


1, Press (i) (CHARI to display the CHAR menu. 

2. ‘Select (miSC). The menu keys are labelled with the first five 
items of the miscellaneous character menu. Press i) to 
move around the menu. 

2 * & % a 
! e s - ' 
é a a ¢ g 


3. Select the character, which is copied to the cursor location, 


‘You can continue to select characters from this menu. 


Note: N, fi, ¢ and g , are the only miscellaneous characters that 


are valid in a variable name. |, % , and’ are functions. 


To use a Greek character in a name, expression, or text: 


1. Press (id) [CHARI to display the CHAR menu, 


2, Select (GREEK), The menu keys are labelled with the first 


five items of the Greek letter menu. Press (@® to move 
around the menu. 

e 6 1 a 5 
£ 8 » 2 
= so t ° a 


3, Select the character, which is copied to the cursor location. 


You can continue to select characters from this menu. 


pion (eto yegakrcenpbernd Sa is not @ character 
and is not valid in variable names. Ax is implied multiplication. 
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Accessing International Characters 


The CHAR INTL menu Item accesses accent marks that can be 
combined with uppercase or lowercase vowels to create international 
ohsracters tor use in variable names and display text. 





Using international: 
Characters in an 
Expression 


‘To use an international character in a name, expression, or text: 
1. Press [ia] [CHAR] to display the CHAR menu. 
2. Select (INTL. The menu keys are labelled with the accent 


, . ” 

3. Use the menu keys to select an accent mark. 

4. The keyboard is automatically set in ALPHA-lock (or 
alpha-lock if you manually set it for alpha or alpha-lock ). To 
change to aipha-lock , press (Bd) laiphal. 

Press the key for the vowel. 

The charaeter that is copied to the cursor location includes the 

accent mark; for example, a, A or @, The keyboard remains in 

ALPHA-lock or aipha-tock, 
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Chapter 10: 





Number Bases 


‘This chapter describes functions, Instructions, and designators to 


enter and use numbers in binary, hexadecimal, octal, or decimal 
‘number bases on the TH85. 


Displaying Reval it Asc Anot her Number Base ropes 
Using Boolean Operators et 
Manipulating Number Base Digits wiv Sof 


Number Bases 


10-1 





if 


One's and Two's 


| 


divided by 3, truncated to 0, and then added to 7), 


Binary, octal, and hexadecimal numbers on the TI-85 are 
defined in the following ranges: 


TYPE Value Decimal Equivalent 
touvaiue 
Binary O111 1197 1017 1191 «= 32,767 
1000 0000 0000 0000b = 32,767 
Octal 2857 1420 3643 77770 99,999,999,999,999 


5120 6357 4134 00010 —_-99,999,999,999,999 


Hexadécimal 0000 SAF3 107A SFFFh — 99,999,999,999,998 
FFFF ASOC EF85 CO0ih —-99,999,999,999.999 


To obtain the one’s complement of a binary number, enter the 
not function (page 10-7) before the number, For example, not 
191100001111 in Bin MODE returns 1111000011110000!t0). 
To obtain the two's complement of a binary number, press (Fi) 
before entering the number. or example, 111100001111 in 
Bin MODE returns 1111000011110001. 
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The BASE (Number Base) Menu 


The BASE menu accesses characters, designators, functions, and 
instructions to use with numbers in binary, hexadecimal, and octal 
number bases, in addition to decimal number base. 


























‘The BASE Menu ‘When you press (¢) [BASE], the menu keys are labelled with the 
number base menu. 
AF TYPE CONV BOOL er 
fem Accesses 
AF Hexadecimal characters (page 10-5). 
8 c . E F 
TYPE Number base designators (page 10-4). 
b b ° a 
‘CONV Display conversion instructions (page 10-6). 
Bin Hex = Oct Dec 
BOOL Boolean operators (page 10-7), 
and or xor not 
er Bit-manipulation functions (page 10-8), 


rotR = rot «= shftR shift. 





Number Bases I! 


& 


Designating Number Bases 


‘The BASE TYPE menu accesses the number base You 
can enter a number in any number bese using the base 
designators: b (binary), h (hexadecimal), o (octal), or d (decimal). They 
must be entered trom the BASE TYPE menu and cannot be typed trom 
the keyboard. 





In gn expression, you can enter a number in any number base, 
regardless of MODE. Enter the number, followed by the base 
designator. 
1. Enter the number. 
2, Press (¥) (BASE! to display the number base menu. 
3, Select (TYPE). The menu keys are labelled with the number 
base designators. 
b a ° a 





4. Select the type of number base. 
The designator is copied to the cursor location. 
6, Continue entering the expression. 
Set Dec 10b+10 
(default) rd 
10h+10 
26 
10h+10 
100106 
10d+10 
1100b 
Set Oct MODE 106+10 
120 
10d+10, 
220 
Set Hex MODE 10b+10 
12h 
10d+10 
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Accessing Hex Digits 





‘The BASE A-F menu accesses the hexadecimal digits A to F, which are 
‘special characters on the 11-85. They must be entered from the BASE 
A-F menu and cannot be typed trom the keyboard. The hexadecimal 
digits 0 to 9 can be typed from the keyboard. 


To enter a hexadecimal number, type the digits 0 to 9 from the 
keyboard, just as you would for a decimal number. If one of the 
digits A to F is required: 


1, Press (Bd) (BASE! to display the number base menu. 
2. Select (A-F). The menu keys are labelled with the 


hexadecimal characters. Notice that they are slightly 
different from the letters A to F. 


© Ifyou are on the Home screen, the menu keys are 
Inbelled: 
A 
8 c D € F 
‘To enter A, press (Bd) IM11. 
© Ifyou are in an editor, the menu keys are labelled: 
ap oc D € fF 
‘To enter A or B, preas [F) and the menu keys are Inbelled: 
Aa 8 c o EF 
3. Press the menu key associated with the character. The 
hexadecimal character is copied to the cursor location. 
4. Continue entering the number. You may continue to select 
characters from this menu. 
Note: If the MODE is not Hex, you must enter the h designator, 
even if the number contains a special hexadecimal character, 
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Displaying Results in Another Number Base 


The BASE CONV menu accesses display conversion instructions. They 
are valid only at the end of a command and contro! how results are 
‘displayed, regardiess of MODE setting. The expression is interpreted: 
based on the MODE bese setting. In ail but »Dec, the result is 
truncated to an integer. 





‘The BASE CONV When you select (CONV) from the BASE menu, the menu keys 

Menu are labelled with the base conversion menu: 
Bin Hex Oct Dec 

‘The »Bin instruction »Bin (display as binary) displays a real result in binary 
number base, including the b suffix. (Results outaide the binary 
range are displayed according to the base MODE.) 
result» Bin (Results outside the binary range are displayed 
according to the base MODE.) 

‘The »Hexinstruction »Hex (display as hexadecimal) displays a real result in 
hexadecimal number base, including the h suffix. 
result>Hex 

The +Octinstruction »Oct (display as octal) displaysa real result in octal number 
base, including the © suffix. 
result>Oct 

‘The Dec instruction »Dec (display as decimal) displays a real result in decimal 
number base, including the d suffix in Bin, Hex, or Oct MODE. 


resull>Dec 
Example of Number In Dec MODE, solve 10b+ Fh + 100 + 10, then increment by one 
Base Display and display in other number bases, 
Set Dec MODE 10b+Fh+100+10 
binary display Ans+1>Bin 
100100b 
Hex display Ans+1 »Hex 
25h 
Octal display Ans+1 *Oct 
460 
Decimal display 
(current MODE) Ans+1 
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Using Boolean Operators 


‘The BASE BOOL menu accesses Soolean operators, which are 
functions that compare two arguments bit by bit. 





When you select (8OOU from the BASE menu, the menu keys 

are labelled with the Boolean operators, 

and or xor not 

‘The operators and, or, and xor (exclusive or) require two real 

arguments (which can be expressions), 

value and value 

‘The operator not requires one real argument (which can be an 
expression). 


not value 

‘When the expression is evaluated, the arguments are converted 
‘to hexadecimal integers and the corresponding bits of the 
ee ene 





* In Bin MODE, 101 and 110 returns 100b. 
© In Hex MODE, 5 and 6 returns 4h. 
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Manipulating Number Base Digits 


The BASE BIT Menu 


ii 
i 


‘The BASE BIT menu accesses functions that manipulate bits in number 
base digits. These functions are vatid in Bin, Oct. and Hex MODE. 


When you select (17) from the BASE menu, the menu keys are 
labelled with the bit manipulation functions. 
ron rot. shnh shit 


Note: Both the argument and the result must be within defined 
number ranges (page 10-2), Rotate and shift operate on 16 base 
digits. It is possible, especially if the argument is not entered in 
binary, these calculations. 


rotR (rotate to the right) and rotL (rotate to the left) take one- 
real argument (which can be an expression). 

When the expression is evaluated, the argument is truncated to 
an integer, converted to the current base MODE, and the bits 


rotR value or rotl value 


For example, in Bin MODE, rotL 0000111100001111 returns 
1119000011110. 


In Hex MODE, rot A6 (1010 0110) returns $3 (0101 0011), 
ShftR (shift to the right) and shftL (shift to the left) take one 
real argument (which can be an expression). 
When the expression is evaluated, the argument is truncated to 
an integer, converted to the current base MODE, and the bits 


shftL value or shftR value 


For example, in Bin MODE, shftR 0000111100001111 returns 
1117100001116. 
In Oct MODE, shftl. 5 (101) returns 120 (001 010), 
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Chapter 11: Complex Numbers 


This chapter describes how to enter and use complex numbers, 
additional functions and instructions to use with complex 





‘numbers on the TI-85. 
Chapter Contents Entering and Using Complex Numbers... . . s+ > 11-2 
The CPLX (Complex Number) Menu, ..... . -» Ls 
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Entering and Using Complex Numbers 


Complex numbers begin and end with parentheses, and have two: 
elements separated by either a comma (rectangular format) or an angle 
‘symbol (polar format). 





A complex number has two components. On the TI-85, the 
complex number @+bi is entered as (a,b), In this guidebook, this 
is expressed as (real,mag) in rectangular format or 
(magnitude Zangle) in polar format, 

Lists, matrices, and vectors can have complex elements, 


that evaluate to real numbers; the expression is evaluated 

when the command is executed. 

On the TI-85, complex numbers can be stored to and 

represented by variables. 

Complex numbers in results, including list, matrix, and vector 

elements, are displayed in the format (rectangular or polar) 

specified by the MODE setting or by a display conversion 

instruction (page 11-4); 

(real,imag) or (magnitude Zangle) 

For example, in Polar and Degree MODE, (2,1)-(1245) returns 

(1,32565429614..12.7643896828), 

‘To use a complex number in an expression, you may: 

© Type the complex number direetly. 

© Type the name of the complex-number variable 
(case-sensitive). 

© Select the name from the VARS CPLX screen. 
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The CPLX (Complex Number) Menu 


‘The CPLX menu accesses additional functions and instructions to use 
with complex numbers. Press i) to move around the menu. When you 
‘select trom the CPLX menu, the name of the function or instruction is 
Copied to the cursor location. These examples assume Radian MODE. 





When you press (S#) (CPLXI, the menu keys are labelled with the 
first five items of the complex menu. 


abs 
so — 


Lists are valid arguments for all if these functions and 
instructions, returning # list of results calculated on an 
element-by-element basis. 


Con] (conjugate) returns the complex conjugate of a complex 
number or tist. 


Conj (real.imag) returns (real,-imag) in RectC MODE. 
Conj (magnitude angie) returns (magnitudez-angle) in PolarC 


For example, con} (3,4) returns (3,-4) or (52-.927295218002). 


real returns the real portion(s) of s complex number or list a5 a 
rea] number, 


feal (real,imag) returns real. 

real (magnitudeZangle) returns magnitude*cos angie. 

Pee Saear Few Carl ern sans Pee Ga) seturen 
-1.96093086259. 

Sens Desay) Fetes Fhe iw Pepe eats eoeseral of 
a complex number or tist as a real 

Imag (real,imag) returns imag. 

imag (magnitude angie) returns magnitude"sin angie. 

For exampte, imag (3,4) returns 4 and imag (3.24) returns 

-2.27040748592. 
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The CPLX (Complex Number) Menu (Continued) 





‘The abs Function —aabs (absolute value) returns the magnitude (modulus), 
\ (réeF +imaginaire*), of « complex number or list. 
abs (real,imag) returns \ (réal" > imaginalre), 
abs (magnitude Zangie) returns magnitude. 
For example, abs (3,4) returns 5 and abs (3.24) returns 3. 
‘The angle Function angle returns the polar angle of a complex number or list, 
calculated aa tan’ (imag/teal) (adjusted by +n in the second 
quadrant or -r in the third quadrant), 
angle (real,imag) returns tan’ \(imag/real), 
angle (magnitude angie) returns angle, 
For example, angle (3,4) returns 927295218002 and angle 
(3.24) returns -2.28318530718. 
‘The *Rec instruction »Rec (display as rectangular} displays a complex result in 
format. It is valid only at the end of a command. It 
is not valid if the result is real. 
complex_result>Rec displays (real,imag). 
Fox ogame. ¥ 8708 reins LAE SIpeeST even if the 


‘The »Pol Instruction Chiara ) displays a complex result in polar 
format. It is valid only at the end of a command, It is not valid 
ifthe result is real. 


complex_result»Pol displays (magnitude Zangie), 
For example, even if the MODE is RectC, /-2>Pol displave 
(1.41421356237 2157079632679) in Radian MODE 
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Chapter 12: Lists 


‘This chapter describes functions and instructions to use with lists on 
the T1-85. Lists on the TI-85 can be any length, limited only by avaliable 








Chapter Contents Entering and UsingLists . 2... 2... 





Using Math Functions with Lists 
List Functions 





Entering and Using Lists 


On the T-85, you can enter and use real or complex lists of any length. 
‘You can enter lists, which begin with a { and end with a}, in an 
‘expression directly trom the keyboard. You atso can define and edit 
lists in the LIST editor. 





A 


Using @ List in an 
Expression 


12:2 Lists 


Lists on the TI-85 have three primary applications: 

© = To provide a list of values ax function arguments. 

© = Tograph a family of curves. 

© Tostore and manipulate statistical data. 

‘To use a list in an expression: 

© ‘Type the list directly. 

© Type the name of the list variable (case- sensitive), 

© Select the name from the VARS LIST screen. 

© Select the name from the LIST NAMES menu. 

You can enter, edit, and store a list in the LIST editor (page 

12-6), You also can enter a list directly in an expression. 

1, Press (3x) (LIST) to display the LIST menu and select (() to 
indicate the beginning of the list. { is copied to the cursor 
location. 

2. Enter each element in the list, separated by commas, An 


that evaluates to a real or complex number; the expression 
is evaluated when the command is executed, Commas are 
required on entry to separate elements, but are not 
displayed on output. 

3. Select () from the LIST menu to indicate the end of the list. } 
is copied to the cursor location, This is not necessary at the 
‘end of a command or preceding the | key. 

‘The completed expression for a list is in the form: 

{element,,elemanty, . . . element.) 
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‘Storing a List 


Displaying a List 
Variable 


Results of List 


Lists as Arguments 


On the TI-85, lists cun be stored to and represented by 
variables. 

To store a list or a list result, press (8) following the list and 
then enter the name of the variable to which to store it. The 
completed instruction is in the form: 

‘To display the contents of a list variable, use the LIST editor or 
enter the name of the list variable on a blank line on the Home 
screen and press 

I int elt ito lng tobe delayed in sei ellipsis 
marks (...) are shown at the left or right. Use (>) and |) to scroll 
the list. Lists are displayed in the form: 

{element element, . . . iement,)} 

Lists can be for certain functions. The function 
returns a list of results calculated on an element-by-element 
basis, If two arguments of a function are lists, they must be the 
same length. 

For example {1,2,37 returns {1 4 9}. 

A list element can be a real or complex number, If any element 
of a list is complex, all elements in the list are complex and are 
displayed as complex. 

Por example, {1,2,¥ (-4)) returns {(1,0) (2,0) (0,2). 

‘To use an individual list element in an expreasion, enter the 
name of the list, followed by the number of the element in 
parentheses: 


list_name(element#) 
Note: The T1-85 does not interpret this as implied 
multiplication. 


The LIST Menu 





Names of Lists 





The LIST menu accesses the LIST identifier charactors, the LIST editor 
(where you create, enter, and edit fists), and a menu of additional list 
functions and instructions, 


‘When you press [ité) (L:S71, the menu keys are labelled with the 
UST menu. 


{ ’ NAMES er ors 
‘ccesses 

{ list identifier character. 

} list identifier character, 

NAMES Menu of existing lists. 

Eor LIST editor, where you enter and edit lists (page 
12-5). 

ops Menu of list functions and instructions (page 
12-8), 
dimt ‘sortA sortD min max 
sum prod seq lieve verti 
Fill 

The LIST NAMES menu the names of existing lists in 


alphabetical order, Press §9€ to move around the menu. When 
you select an item, the name of the list is copied to the cursor 
location. 


Selecting a List 





To define a new list of edit an existing one, you first must enter or 
select the list name. You can then use the LIST editor to define a new 
list of edit an existing list (page 12-5). 





Selecting a List 


|. Select (EDIT) from the LIST menu to display the list selection 
arrests an maarve bois pin leben lam Ore ettlaet 


2, Enter the name of the list, 
© Select an existing name from the menu. 


© ‘Type the name of a new or existing list of up to eight 
characters (case-sensitive), The keyboard is set in 


3. Press GOH. If you selected an existing list, the LIST editor 
displays its elements. In a new list, only the first element is 
i; the value is blank. A J is displayed at the left of 
the line above the menu(s) if there are more elements in the 
list than can be displayed at one time. 


Defining and Editing Lists with the Editor 





Editing @ List with 
the LIST Editor 


Moving around the 
LIST Editor 


126 Lists 


Aft: you have entered of selected the name of the list, tne LIST editor 
Prompts you to enter or edit the elements. 


Enter new real or complex values (which can be expressions) for 
the list elements, as appropriate. Expressions are evaluated 
when you move off the element or leave the editor. 


Wins yom pene OE Coles eateries of a St, ores tr 
a new element is added automatically, 


Note: If you press a key that accesses a menu, the LIST editor 
menu moves to the seventh line (if it is not already there), and 
the selected menu is displayed on the eighth line. 


EEE 
Moves the cursor within a list element. 

Moves the cursor between list elements, 

Moves the cursor to the next list element. 
Inserts a new element sbove the cursor. 

DEL Deletes the element where the cursor is located. 
(7REAL) Truncates the list in the editor to a real list. 


Note: To move quickly to the final element in the list, press (@) 
from the first element, 





Using Math Functions with Lists 




















Using Math Function 
Functions with Liste Addition and subtraction {97.4)41,2,3) a 
{05 « 
34(1,72.1)) 
{(4,0) (10,0) (5,1)) 
Multiplication {1,7.(2,9)1°(9,2,3) 
{(7,0) (14,0) (6,3)} 
341.7.) 
(3216) 
Division (17,2)41.2,4) 
(135.5) 
(725 
(2144) 
Single-argument function (1,7,2F 
(149.4) 
in{1,7,2) 
{01,94591014906 69... 
Relational operators {1,7,2}<{5,5,5) wes 
Notes about Using 6 if a list is used as. an argument to a function, the function 
Math Functione win must be valid for every olemmant in the Het, xcept in 


graphing. 


ate ooep nih taro mop sig epiopesany 
functions, the length of the lists must be the same. The 
result is a list in which each element is the result of 
ero Se Dicietien sala sos Herrtaronrne Seema 


For example, {1,2,3}+{4,5,6} returns {5 7 9}, evaluated as 
(144,2+5,346). 


Ifa list and a value are used as arguments of two-argument 
functions, the value is used with each element in the list. 


For example, {1,2,3}+4 returns {5 6 7}. 


: 
E 


List Functions 


The LIST OP'S menu sccesses functions and instructions to use with 
lists. Press {62 to move around the menu. When you select an item 
trom the menu, the name ts copied to the cursor location. 








The STOPS Menu When you select (OPS) from the LIST menu, the menu keys are 
labelled with the first five items of the LIST operations menu. 


dim sorta sontD min max 
= prod seq Neve vor! 
dimt. is explained on page 12-10. 


‘The Sort Functions: ‘SOFA (sort ascending! and sortD (sort descending) return lists 
with elements sorted in ascending or descending numerical 
order. Complex lists are sorted based on magnitude (modulus), 
sorta (element, element,, .. . } or SortA list_name 
For example, sortO {2,7,-8,0) returns {7 2 0-8). 

‘The min and max ‘min (minimum) and max (maximum) return the smallest or 

Functions largest element of a list. For « complex list, the element with 
smallest or largest magnitude (modulus) is returned. The 
parentheses are required. 
min((element,,elementy, . . . }) or max(list_name) 

For example, min({2,7,-8,0}) returns -8. 

‘The sum Function = sum (summation) returns the sum of the elements of a real or 
complex list, 

‘sum {element;,elements, . . . } or sum list_name 
For example, sum {2,7,-8,0} returns 1. 
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‘The live Function 


The veell Function 


prod (product) returns the multiplicative product of the 
Lee areraate cocina te 

prod {element,,slement,, . . . } or prod list_name 

For Eas einen returns -112, 

) returns a real list, in which each element is the 
is ‘the expression, evaluated at increments for the 
specified variable from the beginning value to an ending value. 
‘The increment can be negative. seq is not valid within the 
expression. 
‘seq(expression,variable_name,begin,end,increment) 

For example, seq(M*,M,1,11,3) returns {1 16 49 100). 
li>ve (convert list to vector} returns a real or complex vector 
converted from a list, 

lieve (element;,element,, . .. } or eve list_name 

For example, 3ii>vc {2,7,-8,0} returns [6 21 -24 0). 

ve ti (convert vector to list) returns 4 real or complex list 
converted from a vector. 

‘verti olement, elements... or ve mti vector_name 

For example, (ve >i [2,7,-8,0D" returns (4 49 64 0}. 

Fill stores a real or complex value to every element in an 
existing list, 

Fiilivalue,list_name) 


Defining and Recalling List Dimensions 


You can access the dimension (length) of « list using the diml. function 
‘on the LIST OPS menu. If used as a function, dim returns the number 
of elements of a list. Combined with the store instruction, you can use 
dimL to change the length of a list. 





The List Dimension dim. (list dimension) has three uses: 


Si ea © Toreturn the length (number of elements) of a list, 

dimL list 
For example, 1/dimL (2,7,-8,0) returns .25. 

© To cteate a new list of a specified length. The elements of 
the new list are zeros. 
length—dimt list_name 
Ce ee 

* Toredimension an existing list. The elements of the old list 
that are within the new length are not changed. Any 
additional elements that are created are zeros, 
length—+dimL list_name 
For example, if MYLIST contains (2 7 -8 0): 
S-+dimL MYLIST changes MYLIST to {27 -8 00). 
2-+dimL MYLIST changes MYLIST to {2 7). 
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Matrices and Vectors 


This chapter describes how to use matrices and vectors on the TH-85. 
‘The number of matrices and vectors that you oan store in the TI-85 is 

only by available memory. Matrices have up to 255 rows and 
285 columns. Vectors can have up to 255 elements. 


Chapter 13: 





Chapter Contents ; 
‘The MATAX(Matrix)Menu ... . . « 
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Entering and Using Matrices 


‘A matrix is = two-dimensional real or complex array. Matrices, which 
begin with [[, can be entered directly in an expression. They also can 
‘be defined and edited in the matrix editor. 





Using» Matrix inan To use a matrix in an expression: 
Expression 


© Type the matrix directly. 

© Type the name of the matrix variable (case-sensitive), 

* Select the name from the VARS MATAX screen. 

© Select the name from the MATRX NAMES menu. 

You can enter, edit, and store « matrix in the MATRX editor 

(page 13-6). You also can enter a matrix directly in an 

expression. 

1, Press (Sd) {0 to indicate the beginning of the matrix. 

2. Preas (&) { to indicate the beginning of a row. 

3, Enter each element in the row, separated by commas. An 
element is a real or complex value (which can be an 
expression); the expression is evaluated when the command 
is executed, Commas are required on entry to separate 
elements, but are not displayed on output. 

4. Press (ig) {ll to indicate the end of a row, 

5. Repeat steps 2 to 4 to enter all of the rows. 

6. Press (Bd) [l to indicate the end of the matrix. 

‘The closing }} is not necessary at the end of a command or 

preceding the (3) key. The completed expression is in the form: 

[element ;, ....kement ,) ... felementy, 1, .. akomnanty, i] 

Note: Each row in a matrix is a vector, therefore, a vector can 

be used to define a row, For example, [1,2,3}-+V1Alvillvill is 

equivalent to [{1,2,31f1,2,3]) 
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Entering and Using Matrices (Continued) 





Displaying a Matrix 
Variabie 


Results of Matrix 


On the T1-85, matrices can be stored to and represented by 
variables, 

‘Tostore a matrix or a matrix result, press (93) following the 
matrix and then enter the name of the variable to which to 
store it, When the instruction is executed, the TI-85 evaluates 
any elements entered as expressions and then stores the matrix 
to the variable. For example: 

{15-4,9,0}2,3,1117,0,0}(1,1,1]> MM 

‘To display the contents of a matrix variable, enter the 
the matrix on a blank line on the Home screen and press 
‘Matrix results are displayed in tabular form on the right of the 
sereen. 


© Ifall columns of a matrix do not fit in the display, as 
indicated by is marks (...) in the left or right column of 
the display, use ©) and (=) to display the rest of the columns. 

© {fall rows of a matrix do not fit in the display, as indicated 
by T in the right column of the top row or + in the right 
column of the bottom row, use Pa fp has ef 
of the rows. 


For example: 


of 
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Entering and Using Matrices (Continued) 








i 


Culeulate 2 times the matrix: al 














2 (24 
‘Store it to a variable and recall element 1.2. 
: (1d 1150) 
it oles 
u) oa 
feo) ahh 
MAT 
Ti (2.0) 
(4,0) (4.2))) 
MATA 
aes - MAT (1,2) 
(2,0) 





A matrix element can be a real or complex value. 

Tfany element of a matrix is complex, all elements in the 

matrix are complex. 

Sec SERS ee eee a ets ; 

followed by an open parenthesis multiplication. It 
accesses specific elements in the (page 13-19), 
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The MATRX (Matrix) Menu 





The MATRX menu accesses additional matrix capabilities of the TI85. 
From this manu you create and enter matrices, change matrix 
elements, change the dimension of a matrix, and access additional 
matrix functions. 





‘The MATRX Menu 














NAMES: torr aT ors CPLX 

ftom Accesses 

NAMES Menu of existing matrices. 

eoir ‘The matrix editor, where you enter and edit 
matrices (page 13-6), 

MATH Matrix math functions (page 13-12), 
det T norm ov eigve 








ops Matrix row functions and ipo erer 
and instructions (page 13-14), 
dim Fill ident = ref rret 
aug Swap = rAdd multR = mRAdd 
randM 

CPLX Complex matrix functions (page 13-18). 


conj real imag abs angle 


The MATRX NAMES menu displays the names of existing 
matrices in alphabetical order, Press GE to move around the 
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Defining and Editing Matrices with the Editor 


tn addition to entering matrices directly in an expression, you can use 
the matrix editor to detine a new matrix of to edit an existing matrix. To 
detine 2 new matrix or edit an existing one, you must first select the 
matrix name. 








Selecting a Matrix 1. Select (EDIT, from the MATAX menu to display the matrix 
selection the 


2. Enter the name of the matrix. 
© Select an existing name from the menu. 
© Type the name of & new or existing matrix of up to eight 
Co a ee 


a. Fe ND: UR a 
dimensions 


and elements are displayed. 
Accepting or The dimensions of the matrix (rows x columns) are displayed on 
Changing Matrix the top line. The default dimension for « new matrix is 1 x 1. 


‘The cursor is on the row dimension. You must accept or change 
the row dimension value and the column dimension value each 
time you enter the matrix editor. 

© To.accept the value, press (iti. 

© = Tochange the value, enter a number (up to 255) and press 


Note: You can use (i) and (¥) to move onto and edit the matrix 
dimensions at any time in the editor. 
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Defining and Editing Matrices with the Editor (Continued) 





Displaying Matrix, ‘The matrix is displayed in the matrix editor one column at a 
Contents in the time, For example, let SAMPLE be the 8 x 4 matrix: 


Editor 
3; £ 4 
x 2 2 
1 3 4 
eo ¢ 3 
2 0 4 
5 8 ° 
5 OZ a” 
5 6 63 Wt 
‘The six elements indicated in column 3 of SAMPLE would be 
displayed in the matrix editor as: 
name & dimensions 
row,column=value 
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Defining and Editing Matrices with the Editor (Continued) 





Editing e Matrix with In a new matrix, all values are zero. J is displayed at the left of 


the line above the menu(s) if there are more rows in the matrix 
than can be displayed at one time. 


name & dimensions 
row,column=element 


dehennen nee) oraannonan yinine (shies be expressions) Se 

the matrix elements, as appropriate, Expreasions are 

when you move off the element or leave the editor, 

© Press 7 after each value to enter the matrix row by row, 

© Press [¥) after each value to enter the matrix column by 
column, 

Note: If you press a key that accesses o menu, the matrix editor 
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Defining and Editing Matrices with the Editor (Continued) 





When you select a matrix, the menu keys are labelled with the 
first five items of the matrix editing operations. Press 3%) to 
move around the menu. 

COL cole INSr DELr NSc 

DELc REAL 


A oe ee 

Sor Moves the cursor within a matrix element. 

Do® Moves the cursor within the current column. If 
the cursor is on the first element, (4) moves the 
cursor onto the dimensions. If the cursor is on 
the bottom element, [¥] moves the cursor to the 
top of the next column. 


ae Moves the cursor to the next column, same row, 


except on the final column (moves to first 
column, next row for convenience in entering). 


(<cou Displays the adjacent column, with the cursor 

or (COL) on the same row. 

aNSA Inserts a new row above the cursor. 

(DEL Deletes the row where the oursor is located. 

NSe) Inserts a new column to left of the cursor. 

ELS Deletes the column where the cursor is located. 

(PREAL Truncates the matrix in the editor to a real 
matrix. 


‘To add a row at the bottom or a column on the right, change the 
dimensions. Each new element is zero, 
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Using Math Functions with Matrices 





7 
g 


| i 


‘The Inverse Function 


‘The Square Function 


‘A matrix can be used in many expressions where a variable can be 
used. However, the dimensions of the matrices must be appropriate for 
the function. Math functions to use with matrices can be accessed trom 
the keyboard, Math menu, and TEST menu, in addition to the MATRX 
menus, : 


To add or subtract matrices, the dimensions must be the same. 
matrixematrix or matrix-matrix 


To multiply matrices, the column dimension of the first matrix 
must match the row dimension of the second matrix. 


matrix*matrix or matrix matrix 


eg a eb ae ea 
value, 


value matrix or matrix value 

Negating a matrix negates each element in the matrix, 
matrix 

To invert a matrix, the matrix must be square and the 
determinant cannot equal zero, 

matrixe? 

To square a matrix, the matrix must be square. 
matrix? 


To raise a matrix to a power, the matrix must be square. The 
power must be a real integer between 0 and 255. 


matrixapower 
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Using Math Functions with Matrices (Continued) 





i 


The Exponential, 
‘sin, and cos. 


‘The iPart, (Part, and 


Rounding « matrix rounds each element in a real or complex 
matrix. The second argument (optional) is the number of 
decimal places (0 to 11) to round to. If there is no second 
argument, the number is rounded to twelve digita. The 
parentheses are required. 
round(matrix,decimais) or round(matrix) 
For example, round({{5.555,4.4][.001,0]},2) returns 

MS yey 24 

oj) 

‘To compare two matrices using the relational functions = and 
#the matrices must have the same dimensions. The matrices 
are compared on an element-by-element basis, and a 1 if true or 
8 Oif false is returned. If the matrix ix complex, the magnitude 
(modulus) of each element is compared, 
matrix==matrix returns 1 if every comparison is true; it returns 
0 if any comparison is false. 
matrixernatrix returns 1 if at least one comparison is false. 
e*, sin, and cos return aquare, real matrices that are the 
matrix matrix sine, or matrix cosine of a square, 
real matrix. This is not the exponential, sine, or cosine of each 
element. The value returned for the exponential of a defective 
matrix may be incorrect, 
enmatrix, sin matrix, or cos matrix 
iPart, Part, and int return a real or complex matrix containing 
the integer part, fractional part, or greatest integer of each 
element of a real or complex matrix. 
iPart matrix, {Part matrix, or Int matrix 
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MATRX Math Menu 





‘The MATAX Math 


‘The det Function 


‘The norm Function 


‘The MATAX Math menu displays additional matrix math functions. 
Press IE to move around the menu. When you select an item from the 
menu, the name is copied to the cursor location. 


When you select (MATH) from the MATRX menu, the menu keys 
are labelied with the first five items of the menu. 


det T 


det (determinant) returns the determinant of a square matrix, 
‘The result is areal number if the matrix is real, a complex 
number if the matrix is complex. 

det matrix 

T (transpose) returns a transposed matrix. The result is a 
matrix in which element(row,column) is ewapped with 


norm returns the Froebius norm, a number equal to 
Vol id (ear simag?) of each element of a real or complex 
matrix. 


norm matrix 

eigVI (eigenvalues) returns a list of the eigenvalues of a real or 
complex square matrix. The eigenvalues of a real matrix may 
be complex. 

eg! matrix 

eigVc (eigenvector) returns a matrix containing the 
eigenvectors for a real or complex square matrix, each column 
corresponding to an eigenvalue. The eigenvectors of a real 
matrix may be complex. 

e@igVc matrix 
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The MATRX Math Menu (Continued) 





‘The morm Function 


The cnorm Function 


The LU instruction 


morm (row norm) returns the largeat of the sums of the 

absolute values of the elements (magnitudes of complex 

elements) in each row. 

form matrix 

cnorm (column norm) returns the largest of the sums of the 

absolute values of the elements (magnitudes of complex 

elements) in each column. 

onorm matrix 

LU (ower-upper decomposition) calculates the permutation 

matrix resulting from the Crout LU decomposition of a square 

real or complex matrix. It stores the lower triangular matrix, 

the upper triangular matrix, and the permutation matrix in the 

variables specified by the second, third, and fourth arguments, 
iy. 

LU(matrix,lmatrix_name,umatrix_name,pmatrix_name) 

cond (condition) returns normimatrix’matrix), This number 

indicates how areal or complex square matrix is 

expected to be for certain matrix functions, particularly inverse. 

‘The condition number for a well-behaved matrix is close to 1. 

cond matrix 

For a matrix with no inverse, cond returns an error. 
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The MATRX OPS (Operations) Menu 





‘The MATRX OPS: 


‘The Fill Instruction 


‘The aug Function 


The MATRX OPS menu displays the matrix row operations, the 
dimension tunction, and several additional matrix functions and 
instructions. Press INE to move around the menu. When you select an 
item from the menu, the name is copied to the cursor location. 


When you select (OPS) from the MATRX menu, the menu keys 
are Jabelled with the first five items of the matrix operations 


menu. 

dim Fu ident ret ref 
aug rSwap rAd mutt mRAdd 
randy 


dim is explained on page 13-15. The row operations are 
explained on pages 13-16 and 13-17. 

Fill stores a value to every element in an existing matrix. 
Fill(value,matrix_name) 

Note: A real value stored to a complex matrix makes the 
matrix real, and vice versa. 

ident (identity) returns the identity matrix of the dimension 
specified. 


ident dimansion 

Bug (augment) concatenates two matrices or a matrix and & 

vector (real or complex), The number of rows in the first matrix 

must equal the number of rows in the second matrix or the 

number of elements in the vector. 

aug(matrixA,matrixB) or aug(matrix,vector) 

Fe eee enema ae aL BAY Ah 

Sugtl [1,2] (3.4), (5.6) (7.8) ) return {fh 26 6 
B47 8) 

randM (create random matrix) returns a matrix of random 

one-digit integers (-9 to 9) of the dimensions specified. 

randM(rows,columns) 

For example, 0+srand:randM(2,3) create 4 29 
7 8 8) 
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Defining and Recalling Matrix Dimensions 


‘Matrix dimensions can be accessed using the dim function on the 
MATRX OPS menu. The dim function is used to recall or store the 
dimensions of a matrix. 





The dim Function dim (dimension) has three uses: 
© Toreturn a list containing the dimensions (number of rows 
and columns) of a matrix. 
dim matrix 
For example, dim {f2,7,111-8,0,11 returns {2 3). 
* Tocreate anew matrix of specified dimensions (used with 
the store instruction), The elements in the new matrix are 


zeros. 

{rows,columns} »dim matrix_name 

eee ea, aero 
{fo 0) 
fo oy 


© Toredimension an existing matrix (used with the store 
instruction). The elements in the old matrix that are within 
the new dimensions are not changed. Any additional 
elements that are created are zeros. 


{rows,columns} »dim matrix_name 

For example, if MAT contains Irom 
fe 07) 

(2,2}>dim MAT changes MAT 

in memory to te 7 
fe o}) 

{2,3} dim MAT change MAT 

in memory to msg 


0) 
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The Row Functions 





‘Six matrix row functions can be accessed from the MATRX OPS menu. 
‘These functions, which can be used in an expression, do not change 
the original matrix. The result of each function isa temporary matrix, 
‘The vatue for a multiplier or s row can be an expression. 





ref (row echelon form) returns the row echelon form of a real or 
complex matrix. The number of columns must be greater than 
or equal to the number of rows. 
ref matrix 
ref (reduced row echelon form) returns the reduced row echelon 
form of a real or complex matrix, The number of columns must 
be greater than or equal to the number of rows. 
tref matrix 
Swap (row swap) returns a matrix after swapping two rows. It 
requires three arguments: the matrix, the number of the first 
row to swap, and the number of the row to swap with it. 
rSwap{mairix,row! row2) 
Add (row addition) returns a matrix after adding two rows and 
storing the results in the second row, It requires three 
arguments; the matrix, the number of the row to add, and the 
number of the row to add to and in which to store the results. 
rAdd(matrix,rowl row2) 
multR (row multiplication) returns a matrix after multiplying a 
row by a value and storing the results in the same row, It 
requires three arguments: the value, the matrix, and the 
number of the row to multiply, 

: 
MRAdd (multiply and add row) returns a matrix after 
multiplying a row by a value, adding the results to a second 
row, and storing the results in the second row, It requires four 
arguments: the value, the matrix, the number of the row to 
multiply, and the number of the row to add to and in which to 
store the results, 


mRAdd(value,matrix,row t row2) 


13-16 Matrices and Vectors 


The Row Functions (Continued) 


























Enter matrix {{5,3,1,1} 12,0,4,2} [- 
3,-1,2,3] }4MTRX 
(6 314) 
2 0 42) 
i 723) 
Swap row 2and row 3 rSwap(MTAX,2,3) 
{8 3 11) 
[3-1 23 
2 0 42)) 
Add row 2 to row 3 Ade MTRX,2,3) 
6 311 
0 43 
t1_-1 6 5}) 
Multiply row 2 by 5 muhh(S,MTRX,2) 
1 34-43 
[10 © 20 10) 
(3-12 3)) 
Multiply row 2 by 5, mRAdd(5, MTRX,2,3) 
add to row 3 {6 3.1 1) 
f2 0 4 2) 
7 -1 22 13)) 
Return row echelon. form ret MTRX 
i 6 2 2 ey 
1 3 -1,3393993... 
10 0 1 833333333... 
Return reduced ret MTRX 
row echelon form [ft 0 0 -.e666666566. 
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The MATRX CPLX (Complex) Menu 


‘The real Function 
The imag Function 


The abs Function 


Creating a Complex 
Matrix 


The MATRX CPLX menu displays complex functions to use with 
complex matrices. If a matrix has any complex element, all elements in 
the matrix are complex. When you select an item trom the menu, the 
name is copied to the cursor location 


When you select (CPLX from the MATAX menu, the menu keys 
are labelled with the matrix complex menu_ 

‘conj real img abs angle 

con] (conjugate) returns the complex conjugate of 0 complex 
matrix. The result is a complex mutrix in which each element is 
the complex conjugate of the original. 

con] matrix 

real returns a real matrix containing the real portion of each 
element. 

real matrix 

imag (imaginary) returns a real matrix containing the 
imaginary portion of each element. 

imag matrix 

abs (absolute value) returns a real matrix. If an clement is real, 
abs returns the absolute value of the element. If an element is 
complex, abs returns the magnitude (modulus), 

(real? + imag”), of the element. 

abs matrix 


angle returns a real matrix containing the polar angle of each 
element, calculated as tan’ (imag/real), adjusted by +n for 
second quadrant or - for the third quadrant. 

angie matrix 

You can create a complex matrix from two real matrices of the 
same dimensions, one containing the real part of each element 
and one containing the imaginary part of each element. The 
dimensions of the matrices must be the same. 


real_matrixe(0,1)imag_meatrix 
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Storing and Using Portions of a Matrix 


A specific matrix element, row, or submatrix can be used in an 
expression. You can store to 8 specific matrix element, row, oF 
‘submatrix trom the Home screen or a program. 





Accessing a Matrix 
Element 
Accessing a Matrix 
Row 

Accessing a 
‘Submatrix 


Changing « Matrix 


The name of a matrix followed by an open parenthesis accesses 
speclio slemeste in the matrix: ft-does aot indicate iplied 
multiplication. The expression to access a matrix element is: 
matrix_name(row,column) 
For example, if MTRX is th2a) 

(sel) 
MTAX(1,2) returns 2. 


Armatrix row is a vector. The expression to access all of a 
matrix row is: 


matrix_name(row) 

For example, MTRX(1) returns 2a. 
‘The expression to access a submatrix ia: 
matrix_name(beginrow,begincotumn,endrow,endcolumn) 
For example, MTRX(1,1,2,2) returns ia 


fest) 
7--MTRX(1,2) changes MTRX to m7 
(456) 
{7,8,9]-oMTRX(1) changes MTRX to (vse) 
fase 
'The instruction to store to part of a matrix row is: 
vector—matrix_name(row,column) 
{t.2}>MTRX(2,2) changes MTRX to ae 
1 


‘To store a submatrix, specify the beginning row and column. 


{is,7118,91-+MTRX(1,2) changes MTRX to iach 
fas 
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Entering and Using Vectors 


Using 2 Vector in an 


‘A vector is a one-dimensional array. You can enter and use resi or 
Se ee 
begin with [, can be entered in an expression directly trom 

{oevcont fisy sasooen beasaces tacermn eutas vockor edly. 


Vectors are treated as n x 1 arrays for calculation purposes, but 
are entered and displayed as 1 xn arrays for convenience. A 


Vectors of more than three elements must be entered in 





rectangular format, 2-element and 3-element vectors can be 
entered and displayed in several formats: 

owes ya oe 5 ies 
2-element rectangular txyl ix yi 
2-element cylindrical or spherical ta) UZ) 
3-element rectangular txyal kya 
S-element cylindrical Uren bree al 
3-element spherical froze) irzezol 


ieee eye nate ssl 
rectangular format. 

To use a veetor in an expression: 

* Type the vector directly, 

© ‘Type the name of the vector variable (case-sensitive). 

* Select the name from the VARS VECTR screen. 

* Select the name from the VECTR NAMES menu. 
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Entering and Using Vectors (Continued) 





You can enter, edit, and store a vector in the VECTR editor 
(page 13-24), You also can enter a vector directly in an 
expression. 


L ee 


2. Enter each element in by a comma or 
aegis spel (ne Raosen ae dopa depending on the 
preferred vector format. An element is # real or complex 
value (which can be an expression); the expression is 
evaluated when the command is executed. 

3, Prone {ia fl to indicate the end of the vector. This is not 
necessary at the end of a command or preceding the (1) 
key. 

‘The completed expression is in the form: 

[siemant,, ... .clementy] or Lsiement, element) 

On the TI-85, vectors can be stored to and represented by 

variables. 


To store a vector or a vector result, press’ 





Real 2-clement and 3-element vector results are displayed in 
the format specified by the MODE setting (RectV, CylV, or 
‘SphoreV) or by a display conversion instruction (page 13-29), 
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Entering and Using Vectors (Continued) 








Example of Entering In RectV MODE, calculate .6 times the vector {5 1-1], store the 
‘a Vector portion. 


result, and then find the fractional 
9) 69) 11150)1()1 
(1) 65,141] 
{3 12) 
vecT Ans—+VECT 
(3 1.21 
IMATHI (NUM) «tPart 
GA) VECT {Part VECT 
fo 2) 





Vector Elements An element of a vector can be a real ora complex number, IF 
any element of a vectar is complex, all elements af the vector 
are complex. 


For example, (1.248,1)] returns {(1,0) (2,9) (3.1). 


Using a Vector A wpecific vector element can be used in an expression. You can 
Element in an store to A specific vector element from the Home acreen or a 
Expression program. 

value—vector_name(element) 


15-22 Matrices and Vectors 


The VECTR (Vector) Menu 





The VECTR menu accesses additional vector instructions and 
functions. From this menu you create and enter vectors, change vector 
elements, change the dimension af @ vector, and access additional 
vector functions. 

















NAMES: eo MATH ors CPLX 
tte Accesses 
NAMES Menu of existing vectors. 
eoIT ‘The vector editor, where you enter and edit 
vectors (page 13-24), 
MATH Vector math functions (page 13-27), 
cross = unitV. §=onorm = dot 
OPS Veetor functions and display conversion 


instructions (page 13-28), 
dim Fill *Pol Cy! *Sph 
-Rec  fieve veri 
CPLX Complex vector functions (page 13-30), 
con} real imag abs angie 








Defining and Editing Vectors with the Editor 





‘define a naw vector or edit an existing one, you must first select the 
vector name. 





Selecting Vector 1. Select (EDIT) from the VECTA menu to display the vector 
selection screen. The menu keys are labelled with the 
names of existing vectors in alphabetical order. 


2 Enter the name of the vector. 
© Select an existing name from the menu. 


© Type the name of a new or existing vector of up to eight 
characters (case-sensitive). The keyboard is set in 


‘in the vector than ean be displayed at one time. 


4. Change the dimension if desired. Press (TB. 
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Defining and Editing Vectors with the Editor (Continued) 








Editing a Vector with: Enter new real or complex values (which can be expressitns) for 


the vector eloments, as appropriate. The expression is 
evaluated when you move off the element or leave the editor, 


Note: If you press a key that accesses a menu, the vector editor 

















bo Moves the cursor within a vector element. 
ow Moves the cursor between vector elements, 
om Moves the cursor to next vector element, 

NS Inserts « new element above the cursor. 

(WELD Deletes the element where the cursor is located. 
(REAL ‘Truncates the vector in the editor to a real 
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Using Math Functions with Vectois 


‘A vector can be used in many expressions where a variable can be 
used. Math functions to use with vectors can be accessed from the 
keyboard, from the Math menu, and trom the TEST menu. 





i 


‘The iPart, (Part, and 


The round Function 


To add or subtract real or complex vectors, the length must be 
the same, The result is a vector in which each element is the 
result of operating on the corresponding elements. 
vector+vector or vector-vector 

‘You cannot multiply a vector times a vector, square a vector, or 
raise n vector to a power. You can multiply a vector times a real 
or complex value or vice versa. You can divide a vector by a real 
or complex value. 

value vector or vactor/vaiue 

An mx 0 matrix multiplied by an n-element vector returns an 
m-clement vector. 


Negating a vector negates each element in the vector. 

vector 

IPart (integer part), fPart (fractional part), and int (greatest 
integer) return a real or complex vector containing the integer 
part, fractional part, or greatest integer of each element of a 
real or complex vector. 

iPart vector, (Part vector, or int vector 

found rounds each element of a vector. The parentheses are 
required. 

round(vector,decimats) or round{vector) 

To compare two vectors of the same dimension, use the 
relational functions = and +. The vectors are compared on an 
element-by-element basis and a 1 if true or 0 if false is 
returned. If the vector (s complex, the magnitude (modulus) of 
each element is compared. 

vector=vector returns 1 if every comparison is true; it returns 
0 if any comparison is false. 

vectorevector returns 1 if at least one comparison is false. 
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The VECTR Math Menu 





‘The VECTR Math menu diapiays additional vector math functions. 
‘Some vector functions are valid only tor 2-element or J-element 
vectors. When you select an item from the menu, the name is copied to 
the cursor location. 





‘The VECTR Math 


‘The cross Function 


The unitV Function 


When you selec! ‘"aty from the VECTR menu, the menu keys 
are labelled with (ne menu. 

crouse unit norm dot 

cross (cross product) returns the cross product of two real or 
complex 2-element or 3-element vec. ~ For example, 


eross(la.b,<,)6,e,/) returns |bf-ce ©: vd} 


unitV (unit vector) returns the unit each element And 
by the narm of the vector) of any re. yplex vector 
example, 


unit (2,b,¢] returns {a/norm bynorm c/norm), 

norm returns the length of any real or complex vector, 
calculated as ¥Tireal* +imag*). For example, 

norm [ab.c} returns (fat BFP}. 

‘dot (dot product) returns the dot product of any two real or 
complex vectors, The result is a real number if the vectors are 
real or a complex number if the vectors are complex. For 


dot(la,d.cl{d,e,) returns ad+be+cf. 
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The VECTR OPS (Operations) Menu 





‘The Fill Instruction 


The VECTR OPS menu displays operations tor vectors. Pres 1 to 
move around the menu. When you select an item from the menu, the: 
name is copied to the cursor location, Some vector operations are valid 
only for 2-element or 3-element vectors. 


When you select. (OPS) from the VECTR menu, the menu keys 
are labelled with the vector operations menu. 

dim Ful Pot cyl *Sph 

Reo eve vert! 

dim (dimension) has three uses: 


* To return the length (number of elements) of a vector. 
dim vector 
For example, dim [-8,0,1) returns 3. 

© Tocreate a new vector of specified length (used with the 
store instruction). The elements in the new vector are zeros. 
length dim vector_name 
For example, 4>dim NEWVECT creates NEWVECT and 
stores {0 0 00) in it, 

* Toredimension an existing vector (used with the store 
instruction), The elements in the old vector that are within 
the new dimensions are not changed. Any additional 
elements that are created are zeros, 
length =dim vector_name 
For example, if VECT contains [27 71, 2>dim VECT changes 
VECT in memory to [27]. Then 3>dim VECT changes VECT 
in memory to [270]. 

Note: The name of a vector followed by an open parenthesis 

accesses 2 specific vector element, It does not indicate implied 

multiplication. 

Fill stores a value to every element in an existing vector. 

Fill(vaiue,vector_name) 
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Display conversion instructions in the VECTR OPS menu contro! how a 
‘2-element oF 3-element vector result Is displayed, regardiess of the 
MODE setting. They are valid only at the end of command. The values 
in the expression are interpreted according to the current MODE 
setting. 





Display Conversion 


‘The *Pol instruction 


‘The »Rec instruction 


‘The lieve Function 


The verti Function 


‘The 3-element vector conversion equations are: 
Cylindrical re 21 Spherical (6) 


x =r cose x =T cose sine 
yersine y=rsinésine 
n=E B=T cos 


Pol (display as polar) displays a 2-element real vector result 
in polar format, even if the MODE is not CylV or SphereV. 
vector>Pol displays {r0), For example, (2,0}Pol displays 
[223.14159265359) 

»Cyt (display as cylindrical) displays a 2-¢lement or 3-element 
cod format, even if the MODE is not 
vector*Cyl displays [r28 0) or {rez}. For example, [-2,0)>Cy! 
displays [229.141592653590) (2 3-clement vector is stored in 
Ans), and [-20,11>Cyl displays (229.141592653691}, 

Sph (display as spherical) displays a 2-element or 3-element 
real vector result in spherical format, even if the MODE is not 


vector ph dps oo. or eam) S6h 
displays 102020) (s 3-element vector is stored in Ans), and 
actieeh dies iecpinecienen 

Rec (display as rectangular) displays a 2-clement or 
3-element real vector result in rectangular format, even if the 
MODE is not RectV. 

Spee chee Sapiare Roc hye, For example, [22x22] Rec 
displays [0 0-2). 

ive (convert list to vector) returns a real or complex vector 
converted from a list. 

For example, ive {1,2,3} returns [1 23]. 

verti (convert vector to list) returns @ real or complex list 
converted from a vector, 

Por example, ve ti [1,2,31 returns (1 23). 
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The VECTR CPLX (Complex) Menu 


The VECTR CPLX menu displays complex functions to use with 
vectors with complex elements. If a vector has any complex element, 
all elements in the vector are complex, When you select an item from 
the menu, the name is copied to the cursor location. 





When you select (CPL from the VECTR menu, the menu keys 
are labelled with the vector complex menu. 

con) real imag abs angie 

Conj (conjugate) returns the complex conjugate of a 

vector, The result. is « complex vector in which each element is 
the complex conjugate of the original. 

conj vector 

feal returns a real vector containing the real portion of each 
element, 


real vector 

imag (imaginary) returns « real yeetor containing the 
imaginary portion of each element in a complex vector. 

imag vector 

abs (absolute yalue) returns a real vector. If an element is real, 
abs returns the absolute value of the element. If an element is 
complex, abs returns the magnitude (modulus), 

Y ireal* + imag’), of the element. 

abs vector 


angle returns a real vector. If an element is real, angle returns 
©. Ifan element is complex, angle returns the polar angle of the 
complex elements of a vector, calculated as tan’ (imag/real) 
(adjusted by +x in second quadrant, -x in third quadrant). 
‘angle vector 

You can create a camplex vector fram two real vectors, one 
containing the real part of each element and one containing the 
imaginary part of each element, 
Feal_vector+{0,1)imag_vector—scplx_vector 
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Chapter 14: Equation Solving 


‘This chapter describes three equation-solving features of the TI-85. The 
SOLVER solves single equations for any variable in the equation. The 
POLY (Polynomial) Root Finder solves for the real and complex roots 
of potynomiais. The SIMULT (Simultaneous) Equations Solver solves a 
system of real or complex simultaneous linear equations. 
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Entering an Equation in the SOLVER 


‘The TI-85 SOLVER allows you to solve for any variable in the equation. 
‘You first enter the equation, thon enter vaiues for each variable in the 
‘equation, and then solve for the unknown variable. (Getting Started 
contains a complete example using the SOLVER.) 





j 


the To display the SOLVER equation entry screen, press (i) 
[SOLVEAL 


i 





you enter an equation, it is stored in the variable eqn. 

The equation can have more than one variable to the left of the 

equal sign; for example, A+B=C+sin D, 

‘You can enter an expression (without an equal sign), The 

expression is assumed equal to the variable exp. For example, if 

you enter E+F-In G, you will solve the equation expsE+F-In G, 

‘The menu keys are labelled with the names of previously 

defined equation variables, 

© Ifyou select a name from the menu, the name is copied to 
the cursor location. 

© Ifyou press (if) (RCL and then select a name from the 
menu, the contents are inserted at the cursor location. 

SC ee 

marks (.. Peston eyt a Sarderidase jae Sand “ae 

beginning and 


Defining the Variables 


All variables except the unknown variable for which you are solving 
must contain values. The unknown variable may contain a value, which 
Is used as an initia! guess, Constants and most system variables are 
menace ennenn eee Wit Bente seoIe een 
‘solved for. 





Displaying the 


Todi the SOLVER edit screen, enter the equation and 
oreo 





‘The equation is displayed on the top line. To move onto the 
equation, press (4) on the first variable; the equation entry 
screen is 


Variables are listed in the order in which they appear (left to 


displayed. Ifyou entered an expression (rather than an 
equation) for eqn, exp is the first variable listed, 

If you used an equation variable in the eqn equation, the 
variables in that equation variable are displayed. For example, 
if the variable A contains B+C, the equation D=2A can be 
solved; the variables B, C, and D are displayed on the SOLVER 
edit screen. 
bound={lower,upper} defines the bound between which the 
solution is sought (page 14-7). When you enter the SOLVER, 
Jower = -1699 and upper = 1£99, You can edit the list 
containing lower and upper (bound) in the SOLVER 

You may enter an expression for a variable value. It is 
evaluated when you move off the variable. If you enter a value 
or edit an existing value, the value of the varinble in memory is: 
changed also. 


Expressions must resolve to real numbers at each step during 
the iteration. 
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Solving the Equation 


You can solve for any user-defined variable located anywhere within an 
equation of expression, 





Initia! Guess You can enter # real value or 6 real 2-clemént list (for 2 
guesses) as an initial guess (page 14-7) for the unknown 
variable to be solved for. 

‘Selecting the To solve for the unknown variable, move the cursor to the 

Variable and Solving unknown variable and select (SOLVE), 

Sanqueton ‘The solution is displayed on the SOLVER edit screen. A square 


dot in the first column indicates the variable for which you 


variable in memory is changed. If the equation has more 
variables than can be displayed at ane time, use (¥) and (Z) to 
see all the variables. 





A square dot also is displayed next to teft-rt, which represents 
the value of the left side minus the value of the right side of the 
equation (evaluated at the new value of the variable for which 
you solved), 
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Solving the Equation (Continued) 





More than one éolution may exist for an equation. You can 

enter o.new initial guess or a new bound to look for additional 

solutions (page 14-7). 

‘You also can use the graphing feature to select a new initial 

guess or set a new bound, 

After solving for variable, you can continue to explore 

solutions from this display. Edit the values of any of the 

variables and solve again. 

‘Use the cursor keys to move between and edit the values. The 

Bea Uae acuta tet er oone Ga 
left-rt disappear if you edit any variable. Select GOLVE to solve 

the equation again. 

‘The instruction Solver on the Home screen or in a 

which ean be copied from the CATALOG, accesses the SOLVER 


Solver(equation, variable_name,guess,bound) 
‘equation can be an equation or an expression (which is assumed 
equal to 0), variable_name is the name of the variable to solve 
for. guess is # real value or a list of two real values to use a5 a 
gquess. bound is a list of two real values that bound the solution 
ao iv optical 1299 and 1299 are used if not specified). 
een ee ee 
the one being solved for, before executing the instruction. 
When the instruction is executed, the value of the variable for 
which you are solving is calculated and stored. 
ie rte 
and stores 20.0855369232 in C, 
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Exploring the Solution Graphically 


You can examine the equation graphically. On the graph, you can see 
how many real solutions exist for the equation and use the cursor to 
select an initial guess. 





Exploring the Graph 


Testa teey han ae 
Place the cursor on the unknown Variable and select (GRAPH). 

The unknown variable is plotted on the x axis, left-rt is plotted 
on the y-axis, Solutions exist for the equation where the graph 
crosses the x axis. 


1, SOLVER uses the same RANGE and FOAMT settings as the 
current 


current graphing 
affect the y(x) or other graphing functions. 
2. Select (GRAPH to display the graph. 





To explore the graph further, you may: 


© Use the free-moving cursor (Chapter 4), The coordinate 
value for the variable and left-rt are displayed. 


© Select ZOOM), The menu keys are labelled with the ZOOM 


© Select (TRACE. The panning and QuickZoom features 
(Chapter 4) are available in the SOLVER, Press [Bqt) to 
display the SOLVER menu. 
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Controlling the Solution 


You can enter an initial guess and set the upper and lower bound of the 
solution to help the SOLVER fing the solution, whether trom the 
‘SOLVER edit screen, the SOLVER graph, or the Sotver instruction. The 
ROOT and FSECT operations on the GRAPH MATH menu aiso use the 
SOLVER to find solutions. 





Using the SOLVER 


Initia! Guess 


Selecting a New 
Guess from a 
SOLVER Graph 


By selecting a bound and/or an initia! guess, you can control the 
iterative SOLVER process to: 


© Find @ solution. 


© Define which solution you want for equations with multiple 
solutions, (Use a close bound, in addition to initial guess, for 
best results when solving for a particular root.) 


© Find the solution more quickly. 
Pome pe ipaeanngp ey eid pen ee paged On the 


‘When you select (GRAPH from the SOLVER menu, the variables 
tower and upper (bound) are changed immediately to the values 
of xMin and xMax, if they are outside of xMin and xMax. If you 
zoom on a graph, lower and upper are changed to xMin and 
‘To set the value of lower or upper, press MIE from the SOLVER 
graph und then select (LOWER) or (UPPER). Move the cursor to 
the position you want for the bound. Press’ change the 
value in memory. A triangular indieator at the top of the screen 
shows the point. 

You may enter one or two initial guesses on the SOLVER edit 
screen, If no quess is given, (upper-fower}/2 is used as the 
initial guess. On the SOLVER graph, you can move the cursor to 
set the initial guess. The third argument for the Solver 
instruction sets one or two initial gueases. The guess(es) must 
be within the bound. 

Position the free-moving cursor or the TRACE cursor at the 
value you want to use as a new initial guess and select (SOLVE. 
‘The result is displayed on the SOLVER edit screen. 
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Entering the POLY (Polynomial) Equation 








(da) [POLY] acceases the POLY (polynomial) Root-Finding capabilities 
Of the calculator. You can sotve real or complex polynomials of up to 
20th order, 

Entering the 1. Press [ité) [POLY!, The POLY order screen appears, 


2. Enter an integer between 2 and 30 (which can be an 
expression). Press G8), The coefficient entry screen is 
displayed. An example for a fourth-order polynomial is 


‘The equation is displayed on the top line for reference; you 
cannot edit it. The coefficients are used for POLY entry only; 
they do not update variables a0, al, a2, etc, 

3. Enter # real or complex value (which can be an expression) 
for the coefficient. Press 76. 

4. Continue entering the coefficients. 

Note: Select (CLAa) from the POLY editor menu to clear all of 

the coefficients, G24) clears only the line on which the cursor is 


Note: If you press # key that accesses a menu, the POLY editor 
menu moves to the seventh line (if it is not already there), and 
the selected menu is displayed on the eighth line. 
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Solving the Polynomial 


You can solve tor all roots of the polynomial, real and complex. 





i 


‘Storing Vatues 


Editing the 


‘The poly Function in 


ereiren tare eensen sh eae ets sek ee 
roots of the polynomial are calculated and displayed. Results 

can be scrolled, if necessary. Results cannot be edited and they 
are not stored in variables. 





‘You can store any value on the polynomial entry or results 
screen to a variable. Press {5%®) and enter the variable name 
after the Name= prompt on the seventh line. 

To store the coefficients of the polynomial in a list, select (STOw, 
and then enter the name of the list. 

‘You can edit the coefficients and calculate new solutions. Select 
(COEFS} to return to the coefficient entry screen. 

The poly function an the Home sereen or in a program, which 
can be copied from the CATALOG, accesses the POLY 
(polynomial) root-finder feature. 


poly a_tist 

alist is & real or complex tist containing the coefficients of the 
polynomial. When the expression is evaluated, the result is a 
list containing the solutions to the polynomial. 
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Entering SIMULT (Simultaneous) Equations 








Entering the 1. Pregs (Bg) [SIMULTI. The SIMULT screen appears. 
Equations 


2 Nt i 
‘simultaneous 


displayed on the top line for reference; you cannot edit it. 


3, Enter.a real or complex value (which can be an expression) 
for the first. coefficient, ay,y, Press Gey, 

4. Enter ail coefficients for the first equation. If you press GE 
after entering the last, coefficient or select (NEXT), the second. 
‘equation is displayed. Enter the remaining coefficients. 

(PREV) and (NEXT) move between equations. (2), (¥), and GES 

move between coefficients and equations. clears only the 

line on which the cursor is located. (CLAw) clears the coefficients 
for the current equation. 

Note: If you press a key that accesses a menu, the SIMULT 

Cratos ease reas bo te eocenta ton Orie net aeent 

there), and the selected menu is displayed on the eighth line. 
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Solving Simultaneous Equations 


After you find the solutions to the simultaneous equations, you can 
store the results, 





‘Storing 2 Singie 
Value 


Editing the Equation 


‘The simult Function: 
‘inan Expression 


ingen fon meray 
are not stored in memory. The coefficients are used for SIMULT 
entry only; they do not update variables a11, bl, x1, etc. 


* To store coefficients a; 1, oe fly.y into ann xn matrix, 
select (STOs). maten cia 

© To store coefficients by, by, ..., by into a vector of dimension 
‘n, select (STObI. 

© = Tostore the results x;, xg, ..., xy into a vector of dimension 
f, select STO, 

You can store any value on the coefficients entry or results 

‘screen to a variable. Press {@) and enter the variable name 

after the Name= prompt. 

You can edit the coefficients and calculate new solutions. Select 

(COEFS) to return to the first coefficient entry screen. 

The simult function on the Home screen or in a program, which 

can be copied from the CATALOG, accesses the SIMULT 

equation-solver feature. 

‘simutt(a_matrix,b_vector) 

‘8_matrix is an nxn real or complex matrix containing the a 

coefficients. b_vector is an n-dimension real or complex vector 

containing the b coefficients. When the expression is evaluated, 

the result is an n-dimension vector containing the values of x. 
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Example: Simultaneous Equations 


‘The SIMULT feature of the TI-85 can solve large systems of linear 
‘equations. Solve the 10 by 10 system below. 





i 


4x14 9X24 Tyr BX Hg + ing tn 7 +OxgtBxG+OXiq = 3 
Bx, + Bug Bxg+ Ox (+5 + Ong tars Tx—+Oxg+ONyo = 7 
1x, +2xy+6x9+ 7H ¢+7K5 HONG HINT HARE Xp + Bio = 9 


2x1 + 1xz4 Ou: + 94 +B HBXG Py +g + TRF} = 0 
Bx, +42 + 3x5 +0Ky FONG HIGH AE; +ONG+1XG+ 1X0 = 0 
1. Press (Bi) (SIMULTI, Enter 10 for the number of equations, 


| 


2. Enter the coefficients for each of the equations in the 
coefficient editor. 





8. Select GOLVE, The results are displayed, 


Select ‘STOw, (STOb), and (STOw to store the coefficients and 
results to SA, SB, and SX. 


- 
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Chapter 15: Statistical Calculations 


This chapter describes the TI-85 tools for entering and analyzing 
‘statistical data. These include entering data points in the STAT editor, 





Chapter Contents: 








ing a Statistical 
Using STAT Operations on a Command Line ae 
Example: Analyzing Two-Variable Statistics... . . 15-18 
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Statistical Analysis 


————— 


‘The TH8S analyzes one-variable and two-variable statistical data. 
Statistical deta is stored in lists, Seven types of regression analyses 
are available to analyze statistical data. 





One-variable statistics is used to analyze data with one 
measured variable. The optional y element is the frequency of 
occurrence of the aasociated x element. The y value must be an 
drag hediaisteslreciscsedasen. 
results calculation. 


Tce omni PaaaanaOe paired results 
between which there is a relationship, The x element is the 
value of the independent variable; the y element is the value of 
the dependent variable. 

A statistical analysis requires a set of data points (x,y pairs), 
each with an x value and ay value, 

‘The data seta are stored in memory aé two lists that can have 
user-assigned names, One list contains x values and the other 
contains y values, 


© A pair of lists can be entered or edited as date points in the 
STAT editor (pages 15-4 to 15-7), 

© Alist can be entered, stored, and used from # command line 
(Chapter 12). 

© Asingle list can be entered, stored, and edited element by 
element in the LIST editor (Chapter 12), 

When you perform a statistical analysis: 

© = The statistical results are calculated and stored in the 
result variables. You can display and use the contents of the 
current result variables, but you cannot store to them. 

. eerie ren Re ee 
coefficients are calculated and stored for two-variable data. 

© The list variables xStat and yStat are updated with the data 
from the lists used in the analysis. 

Result varisbles always match the data in xStat and yStat. If 


you change xStat or yStat or edit any lists in the STAT editor, 
the result variables are cleared. 
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The STAT (Statistical) Menu 


‘The STAT menu accesses the statistical editor, where you enter or edit 
lists, and commands to calculate and display statistical results, 

calculate regressions, draw (piot) statistical data, and forecast values 
based on the current regression equation. 





The STAT Menu 


When you press 18), the menu keys are Labelled with the 





statistical menu. 

CALC Eo DRAW FCST VARS 

tem 

CALC STAT list selection screen and menu of 
calculation instructions (page 15-8). 
VAR UINR LNR EXPR PWRR 
P2REG P3REG P4REG STREG 

epiT STAT list selection screen and editor, where you 
enter and edit data (page 15-4), 

DRAW Menu of STAT drawing instructions (page 15-12), 

FCST 

VARS 
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Selecting and Loading Lists 


To define new lists, edit existing lists, or calculate statistical results, 
you first must select the lists. 





Selecting the List 1. From the STAT menu, either: 
ae © Select €0'P to enter or edit liste. 
© Select (CALC) to calculate statistical resulta. 


displayed. xStat and yStat are the first two menu items. 
Tigpea ioe sane eatery aictied sis Hen seat 
existing lists in 








2, Enter the nameof the list of x valuesand then press 
You can: 
© Use the displayed name. 
© Select an existing name from the menu, which replaces 
the name that is displayed. 


© Type the name of a new or existing list of up to eight 
characters (case-sensitive). The keyboard is set in 
ALPHA-lock, 
3, Enter the name of the list of y values and then press 
Either: 
© The STAT editor is displayed (page 15-5). 
*® The CALC menu is displayed (page 15-8), 
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Loading Lists in the Editor 





Date points for statistical analysis can be entered in the STAT editor. 
You can select the names of existing lists to edit. You can enter data 
points to define new lists. 





Loading the Lists After you have selected the names of the lists, they are 
displayed in the STAT editor. 
© Ifthe lists are new, arily the first data point is displayed. 
part aaa 
value of 1. 


© = Ifthe lists already exist, the contents are displayed. 
If you load lists of unequal lengths, a warning message list 
length mismateh is displayed. 

© To load the lists in the STAT editor, select (CONT). x 


Soca aa tastes 
in the shorter list, 


. PR A slp or pO 
screen, select EXIT). 


Entering and Editing Data 


After you have selected the names of the lists, you enter new dats 
points and edit existing data points in the STAT editor. As you edit the 
data points, the lists that you are editing are changed in memory. 





Editing Date Points In the STAT editor, you enter or edit # of lists ona 

with the STAT Editor point-by-point basis. 4 is displayed at the left of the fifth line if 
there are more than two data points. An example for two new 
lists is shown. 





Enter new real values (which can be expressions) for the data 
points, as appropriate. The expression is evaluated when you 
move off the element or leave the editor. 

Ifyou change any data point in the editor, the current 
statistical results are cleared. 

Note: If you press a key that accesses a menu, the STAT editor 
menu moves to the seventh line (if it is not already there), and 
the selected menu is displayed on the eighth line, 


Entering and Editing Data (Continued) 








STAT Editor 


Clearing Lists 

















Action 

oo Moves the cursor within a list element. 

oa Moves the cursor between list elements, 

ee Moves the cursor to the next list element, 

aNSO Inserts new data point (x,y pair) above the data 
point where the cursor is located. 

(DELD Deletes both the x and y values of the data point 
where cursor is located. 





The TI-85 can sort the current data points into numerical order, 
from smallest to largest, based on either the x values or the y 
values. 

* Select ‘SORT to sort based on the x values. 

© Select (GOATY) to sort based on the y values. 


"The data points in the STAT editor are sorted und the elements 
in both the x list and the y list in memory are reordered 
correspondingly. 


Note: To sort one of the lists without affecting the other list, 

use the LIST sortA or sortD instruction from the Home screen 

or from a program, or sort the list in the LIST editor, 

To clear ali data points in hoth lists, select (CLAxy) from the 

STAT editor menu. 

© The data points in the STAT editor are cleared and only the 
first data point is displayed. The x value is blank and y has 
a default value of 1, 


© ©The lists in memory are cleared. 
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Calculating Statistical Results 





To calculate statistical results or to perform a regression analysis, first 
select the lists to use and then select Ihe type of calculation using the 
STAT CALC instructions. Press {i to move around the menu. 





‘The STAT CALC 


it 


After you select the lists to use in the calculation (page 15-4), 

the menu, are labelled with the first five iteme of the 

statistical ion menu, 

VAR UNR LNR EXPR PWAR 
PIREG P4REG ‘STREG 





| 





One-variable results for y=integers20 
Linear regression yea+bx 
Logarithmic regression yeah In(x), for x>0 
Exponential regression yen bY, for y>0 
Power regression y=ax", for x and y>0 


‘2nd-order polynomial regression yaagxtsayxtang* 
Srd-order polynomial regression ——_yax"+...ta,x+09" 
4th-order polynomial regression yangx'+.,.4ayx+a9" 


* The coefficients ay,...,a9 are returned in the list PRegC; they 
do.not update variables al), al, ete. 
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Statistical Results Display 


When you select the type of statistical catcutation, it's calculated. the 
results ere stored In the statistical resutt variables, and the most 
commonly referenced statistical result variables are displayed. 





Calculating the The results screens for 1-VAR, LINR, and P2REG for the liste 





Continuing ‘To perform another type of statistical calculation on the same 
Calculations lists, select the type from the menu, The new calculation is 
performed immediately and the results are displayed. 
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Statistical Results 





‘The Statistical 
Resun Variables 


Two-Variable Results: 


‘The 11-85 updates the statistical result variables when a one-variable or 
two-variable (but nat polynomial) analysis is performed; you cannot 
store to them. These variables can be recalled using the STAT VARS: 
menu (order shown below) or the VARS STAT (alphabetical order) 


Population 
Benetton he eat ale 


Correlation coefficient 
VS casige sie alee uel 
Polynomial regression ts 


After the 1-VAR instruction is executed, only the result 
variables x-bar, ax, 0x2, Sx, ox, and n have a calculated value 
and are valid in expressions. The other result variables are not 
valid and cause an error if used. 

After a two-variable regression model (other than a polynomial 
regression) is executed, all result variables are calculated and 

are valid in expressions, 

corr, the correlation coefficient, measures the fit of the equation 
with the data points. In general, the closer corr is to 1 or -1, the 
better the fit. If corr is zero, then x and y are completely 
independent. 


pr agesenveenea” if 
Lt 


To store results, return to the Home screen and store from the 
command line. You can access the names of the statistical 
result variables from the STAT VARS menu or from the VARS: 
STAT screen. 
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Statistical Results (Continued) 





‘Using e Statiatical 
‘Result Variable in an 


Expression 
Displaying the Value 
of a Statistical 
Result Variable 
‘The Regression 
Equation 

‘Storing the 
Regression Equation 
Polynomial 
Regressions 


All statistical result variables, including RegEq (regression 
equation) and PRegC (polynomial regression coefficients), can 
be used in expressions. To use a statistical result variable in an 
expression, type in the name or use the STAT VARS menu or 
the VARS STAT screen to copy the name, or RCL the contents 
into the expression. 

‘To display the value of a statistical result variable, enter the 
name of the variable on a blank line on the Home screen and 
press (G8. The value is displayed 

RegEq, the regression equation, has numeric values for all 
coefficients, not the variable names; for example, 3+5x. The 
coefficients have up to 14 digits. When RegEq is evaluated, the 
current value of x ix used. 

STREG (store regreasion) stores the current regression 
equation. When you select (STREG), the cursor is positioned 
after Names on the prompt line. Enter the name to which to 
store the regression equation. Press G8). The equation is 
stored to the equation variable. 

For example, select (STREG and then type y1 
regression equation for graphing, 

P2REG, P3REG, and P4REG (second, third, and fourth order 
polynomial regressions) perform a polynomial regression or a 
polynomial fit depending on the number of data points in the 
STAT lists. For example, PREG performs a regression for 5 or 
more data points and a fit for 4 date points. 

The result for a polynomial regression is stored in PRegC 
(polynomial regression coefficients), a list containing the 
coefficients for the polynomial regression equation, For 
example, for PSREG, the result PRegC=(3 5 -2 7} would 
represent y=3x"+5x!-2x47, 

PRegC is the only statistical result variable calculated for a 
polynomial! regression. 
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The DRAW Menu 


A STAT DRAW operation can be selected to display statistical data 

Graphically. Lists xStat and yStat are used if current, otherwise the lists 

most recently selected tor editing or calculating ere used. Press iil) to 

escent ee 
drawing. 





‘The STAT DRAW 


Clearing e Drawing 
The DrawF Function: 


When you select (ORAW) from the STAT menu, the current graph 
is displayed and the menu keys are labelled with the statistical 
drawing menu. 




















tem Action 

HIST Draws a histogram of ene-variable data. 
SCAT Draws a scatter plot of the data points. 
xyLINE Plots and connects data points with lines. 
DRREG Draws the regression equation (page 15-13). 
cLORW Clears all drawings on current graph. 
DrawF Instruction that drawe a function, 

STPIC ‘Stores the current picture (page 15-14). 
RCPIC ‘Superimposes picture on graph (page 15-13). 


HIST draws one-variable data as bar charts. The RANGE 
variable xSet defines the width of the bars (up to 63 bars), A 
data value on the edge of a har is counted in the bar to the right. 
SCAT draws each data paint as a coordinate. 

xyLINE draws each data paint as a coordinate in the order they 
are in the data lista and connects the points with a line. You 
may want to use SORTX to sort the data first. 

CLORW displays the current graph with no drawn elements. 
When you select (Orawf), the instruction DrawF is copied to the 
‘Home screen. It draws a function in the current graphing 
MODE (Chapter 4). 
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Drawing Statistical Data 





Betore Drawing 


Plotting Statistical 
Data and 


Three instructions, HIST, SCAT, and xyLINE drew statistical data on the 
current graph. The regression equation resulting trom e statistical 
regression analysis can be drawn on the current graph. 


‘The STAT DRAW instructions are tied closely to the GRAPH 
operations (Chapter 4), 


* ‘The current RANGE variables define the viewing rectangle. 
‘You may want to check and change the RANGE variables. 


* Any currently selected functions will be plotted. You may 
eee ee Oe 
itor. 


© Any drawings on the current graph will display. You may 
want to elect (CLDRW) to clear any existing drawings and 
display the graph. 

To plot # graph of statistical data you have entered, select the 

type of drawing (HIST, SCAT, or xyLINE) from the STAT DRAW 

menu. If you have calculated a regression (or 1-VAR), xStat and 

DAREG (draw regression) draws the current regression 

equation on the current graph. 


‘To compare statistical data graphically to more than one 
aoe 


L you caleulate each regression, in Func MODE, select 
GORE fies Oe STAT CHEG eats kadee 7 athe Neos 
prompt. The contents of the current regression equation are 
copied to the y(x) function, 

2 Select SCAT from the STAT DRAW menu. The regressions 
will be plotted and then the points will be drawn on the 
same graph, 

The STPIC instruction stores the current picture as a named 

item. The ACPIC instruction superimposes the stored picture on 

the current graph, When you select (STPIC) ar (RCPIC), the cursor 
is positioned after Name= on the prompt line. The menu keys 
are labelled with the names of existing pictures. Enter the 
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Forecasting a Statistical Data Value 


The forecasting screen provides a simpie method for forecasting either 
an x or ay value based on the current regression equation. An error \s 
peeks vex oreeiente Samm nnernnenen ween eee 





| 


Entering the x ory 
Value 


Storing x andy 


i 


When you select (FCST) from the STAT menu, the forecasting 
screen is displayed. The current regression equation model is on 
the top line. You cannot move the cursor onto the equation. 


1. You must enter a real value (which can be an. expression) 
for either x or y. 

Position the cursor on the variable for which you want to 
solve and select (SOLVE. The value, if any, in the variable is 
ignored; you need not clear it, 

‘The solution is displayed on the same screen. A square dot in 
the first calumn indicates the variable for which you solved. 
FCST does not update the variables x, y, and Ans, 

‘You can continue to enter and forecast x and y values from this 
display. 

You can store either value in the FCST editor to a variable. 
With the cursor on the value to store, press (5%), type the 
variable name after the Sto prompt on the line above the menu. 
Press Eyre). 

If the most recent calculation was a polynomial regression, then 
only y values can be forecast. 
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Using STAT Operations on a Command Line 


You can access the statistical analysis capabilities of the TI-85 on the 
Home screen and in the program editor. Names of functions and 
Instructions can be typed, selected trom the CATALOG, or selected 
trom the STAT menu in the program editor. 





Using STAT To use @ STAT operation on the Home screen or from a 
Operations onthe = program, enter the name of the instruction or function: 
Home Sereen or 
trom a Program © ‘Type the name, 
* Select the name from the CATALOG. 
* Inthe program editor, you can select the name from a STAT 
menu, 


‘Specitying the Lists Sortx, Sorty, and the CALC and DRAW instructions can be 
entered with or without list arguments, 
©  Ifthere are no arguments, xStat and yStat are used as the 
lists of x and y values. 
© Ifthe second argument is omitted, frequencies of ] are 
assumed for OneVar calculations. 
© Ifyou enter arguments to the instruction, they specify the x 
list and y list to use. You ean enter the names of lists, or 
copy the names from the STAT NAME or LIST NAME menus. 
© You may type a list directly in the form {1,2,3}. This is a 
temporary list; however, when a statistical analysis is 
urtortsels ti tan ioral oeet cr Youn 
Note: STAT lists must be real, not complex. The lists must be 
the same length. 
The STAT Menu in = When you press (in the program editor, the menu keys are 
the Program Editor —_ labelled with the program STAT menu. 
CALC VARS DRAW fostx testy 
Sortx ‘Sorty 
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Using STAT Operations on a Command Line (Continued) 





‘The STAT CALC 


‘The OneVar instruction can have 0, 1, or 2 arguments: 
OneVar, OneVar x_list, or OneVar x_list,freq_list 

The LinR, LnR, ExpR, Pwr, P2Reg, P3Reg, and P4Reg 
instructions can have 0 or 2 arguments: 

LinR or Lin x_list,y_list 

Ifa statistical calculation is performed from the Home screen or 
from a program, the results screen is not. displayed 

aw i ; You Must use the ShwSt instruction to display it. 
The ShwSt instruction displays the current OneVar results or 
the most frequently used current regression results. ShwSt has 
‘no arguments. 

When the instruction is executed, the results screen is 
displayed. In « program, if Pause (Chapter 16) is the next 
program command, the program halts temporarily for you to 
The STAT CALC menu in the program editor is: 

One-Var Link Lan ExpR PwrR 

P2Reg P3Reg PaReg ‘ShwSt 

The STAT VARS menu lists the statistical result variables for 
use in expressions. 


festx or festy returns a forecasted value for x or y based on the 
current regression equation. One argument, the known value, is 
required: 

testx y_value and festy x_value 
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Using STAT Operations on a Command Line (Continued) 





‘The STAT ORAW 


Hist displays the current graph with the histogram. Hist can 
have 0, 1, or 2 arguments: 

Hist, Hist x_list or Hist x_list,F_fist 

Scatter displays the current graph with a scatter drawing. 
xyline displays the current graph with s drawing of connected 
data points, Scatter and xyline can have 0 or 2 arguments: 
‘Scatter or Scatter x_listy_list 

DrawF draws a function on the current graph. It requires one 
argument, an expression in terms of x: 

DrawF expression 

CiDrw clears all drawings on the current graph, but does not 
display the graph. 

CiDrw has no arguments. 

SiPic stores the current graph picture as a natned item. RePic 
superimposes the stored picture on the current graph. 

‘StPic pic_name or RePic pic_name 

The STAT DRAW menu in the program editor is: 


Hist ‘Scatte ayline DrawF ClOrw 
SiPle RoPic 
Sorts sorts the elements in the specified lists an 


xStat or yStat are used for either list, the result variables are 
cleared. 


‘Sortx x_list_name,y_list_name 
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Example: Analyzing Two-Variable Statistics 


Find the baat regression to the obearved cat by depheying te dete 
‘graphically and then determining the best fit visually. 











x y x y 
44 65 47 8.0 
4 +2 #8 36 
“7 84 35 15 
19 -19 


1. Press GW). Select (EDM. Enter the names of the lists, XLIST 
and YUIST. Enter the data points. Select (SORTX) to order 
the points. 

2. Return to the Home screen, Use the min and max functions 
from the MATH NUM menu to set meaningful RANGE 


min(XLIST}+xMin 
max(XLIST)-+xMax 
min(YLUST}+yMin 
max(YLIST)-+yMax 
4. Press {i} CATALOG! F (the keyboard is already in 
ALPHA-LOCK; this moves the cursor to the first command 
beginning with F). Press (PAGEL) and copy FnOff to the 
Home screen and press GG) to turn off all y(x) equations, 
5. Preas Gil] (ORAW) xyLINE>. The seven observed points are 
plotted. Press GE 


| 





6. Press Gil] (CALC). Press BER (MER to accept the lists XUIST 
and YLIST, 

7, Based on the scatter plot, select (P2REG), which is the best 
regression to fit the data. 

8 The regression equation is calculated and the polynomial 
coefficients stored in PRegC. Select (STREG and store the 


regression equation in y?. 
9, Press (5X) RAW) ayLINE) to plot the regression equation on 
top of the points, Press to view the entire graph. 
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Using Programs 





‘Most features of the 11-85 are accessible trom programs. Programs can 
sccess all variables and named Items. The number and size of 
Programs that you can store are limited only by available memory. 





On the TI-85, programs are identified in memory by names, 
Program names are governed by the same rules as variable 
names (Chapter 2). 


‘The TI-85 checks for errors during program execution, not as 
you enter or edit the program. 

Variables are global. All variables can be accessed from all 
programs. Storing a value to @ variable from « program changes 
the value in memory during program execution. 

Programs update the variable Ans during program execution, 
Just as expressions do on the Home screen. 

Programs do ot update Last Entry as each command is 


ate display an application menu from the program editor 
(agri BO), the tonne may ba reorpudaad. Nox tee snty Be 
ee ee ee ren a eee enmpenee re 
names of variables and functions or instructions). 

‘The number of programs that you can store is limited only by 
available memory. Memory status is displayed on the MEM 
RAM screen. To increase available memory, delete variables 
and named items, including other programs, from the MEM 
DELET screen (Chapter 18). 

‘To access the memory management menu, press {ié) (MEM! from 
the Home screen. 


Using Programs (Continued) 


ee 


Executing a Program To execute a program, begin on # blank line on the Home screen. 


Erasing a Program 


1. Enter the program name in one of the following ways: 
© Typethe name (case-sensitive), 
© Copy the name from the VARS PAGM screen. 
© Copy the name from the PRGM NAMES menu. 

2. Presé (BH and begin execution of the program. 

While the program is executing, the busy indicator is displayed. 

Note: There may be a brief pause the first time a program is 

executed while the TI-85 prepares to run the program. 

I acta ox a bea daring pt ROR 08 BREAK is played 
to stop program execution, ERROR 06 BREAK is displayed 

on the error screen. 

© Togo to where the interrupt occurred, select (GOTO). 

® =Toreturn to the Home screen, select (QUIT). 

1. Ifyou are in the program editor, press (3¢) QUIT} to return to 
the Home screen. 

2. Press (@¢) MEM! and then select (DELET) to display the data 
types menu, 

8. Select (PRGM. 

4. Move the cursor to the name of the program you want to 
delete and press Exe). 


Sample Program 

eee 
A program is a set of commands that can be executed sequentially, as 
if the commands had been entered one at a time on the Home screen. 
The sample program below shows how a TH85 program appears. The 
Program instructions are exptained in this chapter. 





‘Sample Program ‘The program below creates a table by evaluating a funetion, its 
first. derivative, and its second derivative, at intervals in the 


graphing 

them. Then the function, its derivative, and its integral are 
graphed and displayed for the user to trace. 

‘The program VO (Input/Output) instructions allow you to enter 
values and display results during program execution (page 
16-9). 

The program CTL (control) instructions make it easy to repeat 
or skip a group of commands during program execution (page 
16-14), 

Name of program 

‘Set MODE, turn off functions (GRAPH) 


Define the function (assignment statement) 
Clear the display (VO menu) 

Convert equation to string (STRNG) 
Display the function (/O menu) 

Create matrix to contain table (MATRX) 
Begin For loop (CTL menu) 
Evaluate at every 10th x value 

‘Store x value in column 1 of table 

Store evaluated function in column 2 of table 





*MVALUES(y,2) ‘ 
sdert(FUNCTION,x,POINT) Store value of first derivative in column 3 of table 
> MVALUES(y,3) , 
Store value of second derivative in column 4 of 
>MVALUES\y, table 
c oy End of For loop (CTL menu) 
:Pause MVALUES Display table 
2y1=FUNCTION bia = Phone 
y2=dert (FUNCTION, x Grap! lerivative 
yander€{FUNCTIONS) Graph the second derivative 
sTrace Display the graph to trace 
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The PRGM (Program) Menu 








When you press MG, the menu keys are labelled with the 











program menu. 

NAMES eorT 

tem Accesses 

NAMES Menu of existing programs. 

eorr ‘The program editor, where you enter and edit 


program commands (page 16-6). 


‘The PRGM NAMES menu displays the names of existing 
programs in alphabetical order. Press 9 to move around the 
menu. When you select an item, the name of the program is 
copied to the cursor location, 





| 


Entering and Editing a Program 


In general, any command that can be executed from the Home screen 
can be included In a program. and vice versa. A program command 
always begins with 8 colon. 





‘Selectings Program To enter a new program or edit an existing one, you firat must 
‘select the program name. Program names follow the rules for 
names, 


1, Select (EDIT) to display the program selection screen. 


2. Enter the name of the program to edit. The keyboard is set 
in ALPHA-ock The menu keys are labelled with the names 
of existing programs in alphabetical order. 


© ‘Type the name of the program. new or existing, up to 
eight characters (case-sensitive), 


© Select the name from the menu. 
3. Press GiB¥ to display the program editor. 


© Fora new program, the name of the program and the colon 
at the beginning of the first command line are displayed. 


© For an existing program, the instructions in that program 
are displayed. 


Entering and Editing a Program (Continued) 


EE 


Entering Program ‘The program editor displays the name of the program and the 
Commands editor menu. 


A colon indicates the beginning of each program command. 
Press @i8) to indicate the end of a command line. A command 
may be longer than one line on the screen; if so, \t will wrap to 
the next screen line. (@6) [) and (84) (©) move the cursor to the 
beginning and end of the command line, 

To enter more than one command on a command line, separste 
them with a colon (Chapter 1), 

You can use the RCL feature (Chapter 2) to copy (insert) the 
contents of a variable into a program, and then edit the 
characters. 


You can use the RCL feature to copy (insert) all of the 
commands of one program into another, and then edit the 
commands, You can use this feature to create templates for 
frequently used groups of instructions, such as setting RANGE 


In the program editor, if you press a key that accesses a menu, 
the program editor menu moves to the seventh line (if it is not 
Aleut sees ate Ye elect een ia chpeved on he 


‘To enter comments in a program, enter the comments as @ 
string, for example: “Test tor change<.01" 


Entering and Editing a Program (Continued) 





i 


To change » program command, move the cursor to the 
command, 


© Position the cursor and then make the changes. 


* Press Gi to clear (blank out) the entire command line (the 
leading colon is not deleted), and then enter a new program 


Inserting a Program = |NSc (insert a command) inserts a blank command line above 
‘commana the command line where the cursor is positioned. 
Deleting a Program = DEL¢ (delete a command) is in the second set of menu items in 
Command the program editor menu, 
‘To delete a command line, move the cursor to anywhere on the 
line and select (OELe), The entire command line (up to 100 
characters), including any colons, is deleted. 
“Undeleting’ » You can use DEL¢ and UNDEL to “cut and paste” a program 
Program Command command line. 
UNDEL (undelete) is in the second set of menu items in the 
program editor menu. 
You can “undelete” the last coinmand line (up to 100 characters) 
that you deleted. Position the cursor where you want the 
command and select (UNDEL). The command line, including the 
beginning colon, is inserted at the cursor position. 
a Program You can “undelete” the last deleted command (up to 100 
characters} more than once to copy it to other locations in the 
program, where you can edit it. You can “undelete” it into other 
programs, also. 


‘When you finish entering or editing # program, press (3a) (QUIT) 
to leave the program editor and return to the Home screen in 
order to execute the program. 


i 


ii 
BF 


The I/O (Input/Output) Menu 





The PRGMVO Menu When you select (/O from the program editor menu, the menu 
keys are labelled with the first five items of the PRGM V/O menu. 


input 
inpst 


a 


Accesses: ‘ 





Instruction to enter and store values during 
execution or to uae the free-moving cursor on a 
graph (page 16-10). 

Instruction to prompt for entry of values for one 
or more variables (page 16-10). 


Instruction to display text, a value or the Home 
screen (page 16-11). 


to display the current graph (page 
16-12), 
Instruction to display text at a specified position 
on the display (page 16-12), 
Instruction to enter and store a string during 
execution (page 16-12). 





Instruction to check the keyboard for a 
keystroke (page 16-13). 


Instruction to clear the display (page 16-13). 


Instruction to print the current screen on a 
printer connected to an IBMR-compatible or 
MacintoshR computer (page 16-13). 


“ character for entering display text. 


The Input/Output Instructions 


—EE_ 


‘The VO instructions contro! input to and output from a program during 
‘execution. These instructions are on the PAGM EDIT /O menu, which 
you access in the program editor. 





The input instruction » Ifthe input instruction has no arguments, it lyused to 


‘The input 


‘The input 
Instruction with 


H 


explore a graph. 
© Ifthe Input instruction has one or two arguments, it is used 

to store a value to a variable. 
Input with no arguments displays the current graph. You can 
move the free-moving cursor, which updates x and y (and rand 
@ in PolarGC graph format). The dotted bar busy indicator 
displays. Press to resume execution. 
Input with one argument (a variable name) displays a ? during 
execution, Enter a value and press . The value is stored to 
that variable, and the program resumes execution. 
Input variable_name 
Input with two arguments (a string of up to 21 characters to 
display as a prompt and a variable name) displays the string. 
Enter a value and press (BV. The value is stored to that 
variable, and the program resumes execution. 
Input "string" variable_name 
Prompt has one or more variable names as arguments. During 
execution the T1-85 displays each variable name, one at a time, 
followed by =?. Enter a value and then press (88 for each 
variable. The values are stored, and the program resumes: 
execution. 
Prompt variable1_name,variable2_name, . . . 
If. an expression is entered in response to Input or Prompt, the 
expression is evaluated and then stored. 
‘The’y, and other graphing variables are not valid arguments 
for Input or Prompt. 
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The Input/Output Instructions (Continued) 





‘The Disp instruction » If Disp has no arguments, it displays the Home screen. 
© If Disp has one or more arguments, it displays text and 


Displaying Disp with no arguments displays the Home screen. 

‘the Home Screen 

Displaying Disp (display) with one or more arguments displays the value of 
Messages: each argument, 

an'vane Disp value} vaiue2, . . 


Ian expression is entered for the value, itis evaluated and 
Gareieelaons aiioiting ots comet 0 ettings Ping 
arguments display on the left of the current display line. 

Mca th ml a maa a 


For example, Disp “The result is",2*r displays 


If Pause (page 16-17) is the next program command, the 
ieran ‘halts temporarily so you can examine the screen. Press 
to resume execution. 


paca nospeibectis bade hada gl arse 
.«. is displayed in the rightmost column, but the value cannot be 
scrolled. (To scroll value, use Pause value instead.) 
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The Input/Output Instructions (Continued) 





DispG (display graph) displays the current graph. If Pause 
(page 16-17) is the next program command, the halts 
eee Iasily so-yo can ecaariie Ok tereen! Prac GD 80 
resume execution. 
DispG has no arguments. 
Outpt (output) displays text or values beginning at a specific 
position on the display and typing over any existing characters. 
Outpt requires three arguments. The first argument is the line 
[ida gchar herrea be ical hat hao od 
third argument is a string or a value, Expressions are 
Lente teense atateat hm tes 
MODE settings, Matrices are displayed in entry format and 
wrap to the next line. 


Outpt(iine,col,string) or Outpt(line,col, value) 

InpSt (input string) is used to enter strings during execution. 

IinpSt with one argument (s variable name) prompts with a ?. 

Enter the characters to be stored in a string and press BER, Do 

not enter the quotation marks, The string is stored to that 

variable, and the program resumes execution. 

InpSt variable_name 

InpSt with two arguments (a string of up to 21 characters and a 

variable name) displays the string. Enter the characters to be 

saree i He see variable and press GM). Do not enter the 
zea ee eeieren mm ees vaciebie, and the 






program resumes execution. 

InpSt string, variable_name 

Note: inpSt is used with the St» Eq instruction to input 
equations for graphing or solving. For example, 

InpSt “Enter function ",STRING:St+Eq(STRING,FUNCTION) in 
the sample program (page 16-4) lets the user enter the function. 
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The Input/Output instructions (Continued) 


SE 
‘The getkKy Function getKy (get key) returns 4 number corresponding to the last key 


lt 





pressed, according to the diagram below. If no key has been 
pressed, it returns 0. getKy can be used inside loops to tranafer 
control. getKy has no arguments. 


| ear oa }} 








ome Ret os 


(oo ey 





Pe) 





mm roc 


re =) | 





0 By oe 


Note: You can press Gi) at any time to act as a break during 
execution (page 16-3), 

CILCD (clear LCD) clears the Home screen during execution 
and places the cursor in the upper left corner, but pragram 
execution does not pauge unless Pause is the next command. 
CILCD has no arguments. 

PrtSern (print screen) prints the current screen on a printer 
attached to an [BM®-compatible or Macintosh® computer if you 
are using LINK-85 software (Chapter 19). The dotted bar busy 
indicator displays. Press to resume execution. PrtSern has 
no arguments, 


PrtSern acts like Pause if you are not using LINK-85, 


Programming 16-13 


The CTL (Control) Menu 


—<—<—$—_—————————— 


‘The PRGM CTL menu displays the program contro! instructions. Press 
16 to move around the monu. When you select an item from the menu, 
‘the name Is copied to the cursor location. 


—_— 


‘The PAGM CTL Menu When you select (CTL, the menu keys are labelled with the first 


Instruction to pause program execution (page 
16-18), 


Instruction to return from a subroutine (page 
16-18). 


Instruction to stop execution (page 16-18), 


five items of the menu. 

" ‘Then Ese For End 

‘While Repea Menu ‘Lb Goto 

1S> 0S< Pause Retur ‘Stop 

———_—————————— 

Mom Accesses 

" Instruction to create conditional test (page 
16-15). 

Then Instruction used with If instruction (page 16-15). 

Else Instruction used with f-Then instructions (page 
16-15). 

For Instruction to create incrementing loop (page 
16-16). 

While Instruction to create conditional loop (page 
16-16), 

Repeat Instruction to create conditional loop (page 
16-16). 

End Instruction to signify end of a loop, f-Then, or 
Else (page 16-15). 

Menu Instruction to define menu items and branches 
(page 16-17). 

Lbt Instruction to define a label (page 16-17). 

Goto Instruction to branch to a label (page 16-17). 

1S>( Instruction to increment and skip if greater 
than (page 16-18). 

DS<( Instruction to decrement and skip if less than 
(page 16-18). 

Pause 

Return 

Stop 
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The Control Instructions 





The PAGM CTL (control) instructions direct the flow within an 
executing program. These instructions are on the PRGM EDIT CTL 
menu, which you access in the program editor. 





‘The it-Then-Else 


expression defining a 
(Chapter 3), 
Ifthe condition is false (the argument evaluntes to zero), the 
next program command is skipped. If the condition is true (the 


map haut emit comin haope esac 
condition, frequently a relational 


following an Mf instruction executes a group of commands 
‘ifthe argument is true. An End instruction identifies the end of 
the loop. 
see 


Serial iis 

seommeand if true 

End 

scommand 

Else following If-Then instructions executes a group of 


commands if the is false, An End instruction 
identifies the end of the loop. 


am 


aedline 
scommand #f true 
‘Else 


scommand if false 

ae 

aks 

End identifies the end of a group of program commands. Each 


For, While, Repeat, or Else loop must have an End instruction 
‘at the “bottom,” as must a Then loop without an associated Else. 
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The Control Instructions (Continued) 





‘The For instruction 


i 


For is used for looping and incrementing. It has four 
arguments: the name of the variable to be incremented, a 
beginning value, a maximum or minimum value not to be 
exceeded, and a real increment (optional; the default is 1). An 
End instruction identifies the end of the loop. For loops can be 


sFor(variable. 

scommand while end nat exceeded 
scommand while end not exceeded 

End 

seommand 

While performs a group of commands while a condition is true. 
Tt has one argument: an expression defining a condition, 
frequently a relational test (Chapter 3), An End instruction 
identifies the end of the loop. 

‘The condition is tested when the While instruction is 


the program executes the next commands unti] an End 
instruction is encountered. If the condition is false (the 
Seypenee epalnaees So ote) oe Bee tes eae 
= commands following the End instruction. While instructions can 


“Whille condition 

scommand while condition is true 
scommand while condition is true 

‘End 

seommand 

Repeat repeats a group of commands until a condition is true. It 
fe stente te the ON ere 
when the End instruction is encountered; thus the commands 
will always be executed at least once, Repeat instructions can 
be nested. 

-Repeat condition 

scommand until condition is true 
ccommand until condition is true 

sEnd 

scommand 
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The Control Instructions (Continued) 





‘The LbI and Goto 


| 


Menu can have up to 15 arguments: up to five sets of three 
arguments, The first argument in each set is the number of the 
menu key (1 to 5). The second argument is a string to display as 


that key is pressed. Undefined menu items are blank. 
Menu(n,string,label....nF 255, string.label) 

For example, during execution the instruction 
Menu(1,"a=1",A1,5,1,"">1",A2,5,"a=0",A0) displays 
| ast | @1 | [a0 | 


‘Then the until , 1 
prose @, for sxaaie, the farts Benpyaers Any he ae 


La Cael anon re ed eg rroching. 
Lb! has one argument, which assigns a label to a program 
cgatated. Alaal tena we age radene blowing tse 
rules for variable names. 


LbI label 


Goto has one argument, a label to which to branch. The 
instruction transfers control ¢o that label. 


Goto label 
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The Control Instructions (Continued) 





Hi 


i 


1S> (increment- )) has two arguments: the name of a 
nonsystem variable and a real value not to be exceeded (which 
can be an expression). The instruction adds 1 to the variable; if 
the result ia greater than the second argument, the next 
program command is skipped. 

‘SS>(variable_name,value) 

scommand if variable s value 

command if variable > value. 


result is leas than the second argument, the next program 
command is skipped. 


:DS<(variable_name,vaiue) 

seommand If variable > value 

seommand if variable < value 

Pause execution of the 86 you can see results 
or. ‘Pause can be used with no arguments or with one 
argument. The value of the argument is and can be 


Return exits a subroutine and returns to the calling program 
(page 16-19), even if encountered within nested loops. Any loops 
are ended. There is an implied Return at the end of any 
program called as a subroutine. Within the main program, it 
stops execution and returns to the Home screen. 
Return has no arguments. 

Stop stops execution of a program and returns you to the Home 
‘BCTeEN, 


Siokesns wanes. 
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Calling Other Programs 


On the TI-85, any program can be executed as a program or called from 
another program to function as @ subroutine. Enter the name of the 
program to use a& a subroutine on a line by Itself (as a command). 





Calling a Program ‘To call one program from another, enter the name of the 
from Another program as command: 


an © Type the name of the program (case-sensitive). 
© Select the name from the VARS PAGM screen. 
© Press (2 and select the name from the menu. 
When this command is ¢ncountered during execution, the next 
command that the program executes is the first command in 


the first program when it encounters either a Return 
instruction or the implied Return at the end. 


PROGRAM:VOLCYL PROGRAM:AREACIRC 
:Prompt DIAM :RADIUS=DIAM/2 
:Prompt HT *AREA=neRADIUS? 
cAREACIRG —* 2Return> —— 





‘VOL=AREA*HT 
Disp VOL 


Notes about Calling Variables are global. The same variable name in two programs 
Programs or on the Home screen accesses the same location in memory, If 
you store a new value to a variable from a program, it is 
changed in memory. Any future references to that variable use 
the new value, 
‘The Goto and Lbl arguments are local to the program in which 
they are located. A label in one program is not “known” by 
another program. You cannot use a Goto instruction to branch 
to a label in another program. 
‘The Return instruction exits a subroutine and returns to the 
calling even if encountered within nested loops. There 
is an implied Return at the end of any program called as a 
subroutine. 


Programming 16-19 


Using Application Operations in Programs 


In the program editor, you can access application menus to copy 
instructions, functions, and names to program commands. Some may 
require arguments. 





‘Te enter the name of an instruction or function from an 
application in a program command: 
© Type the name (not case-sensitive), 
© Select the name from the CATALOG, 
© Select the name from the application menu. 
In the program editor, you can access items on application 
menus using keystrokes similar to those you used in the 
For example, in the program editor you can press 
IMATRX] (MATH) (deb to access det on the MATRX MATH menu. 
Menu items that are not appropriate as instructions or 
functions (EDIT, for example) do not appear. Therefore, items 
may be arranged slightly differently, 
Applications using full-sereen editors, such as SOLVER, 
‘SIMULT, Wigion na Lantlcen stains Wace ee 
8 instructions or functions with arguments. 
Kopantis A tee taclrostiona! functions, and their arguments, 
When you select the item, the name is copied to the cursor 
location. 
To set modes or graph formats in a program, enter the name of 
the mode or format as an instruction, preceded by a colon, You 
can type in the name, select it from the CATALOG, or select it 
from the MODE or GRAPH FORMT screen. 
To select the name from the MODE or GRAPH FORMT screen, 
from the program editor press (¢) (MODE! or’ » place 
the cursor on the mode or format that you want to set, and 
press Biel. The name is copied to the cursor location. 
Note: If you select the number of digits for fixed mode, the 
instruction Fix n is copied to the cursor location. 





Chapter 17: Applications 





‘This chapter contains application examples that incorporate features 
sxrrtedn e pecoag capers. oe sre 
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Characteristic Polynomial and Eigenvalues 


Use the matrix and graphing features of the TI-85 to: the 
matric = Li 
2 








Procedure 1. On the Home screen or using the matrix editor, enter 
matrix A: 

tr 4) 

{ 6) 

{ Oo) 

(6 21 

2, The characteristic polynomial is defined as det(A-X*1), To 
graph the polynomial, in Func MODE press GW, select 
(y0d=, select ALL) to turn off all functions, and then enter: 
ylsdet (A-x"ident 4) 

3. Select (RANGE, Wer eapiaretans WHE TADS sade 
free-moving cursor, you can enter expressions for xMax and 

yMax to set nice values of Ax (2) and Ay (100) directly from 


221 
823 
726 

26 


the RANGE screen. 
xMin=-10 yMin=-2500 
xMax=-10+.2°126 yMax=-2500+100°62 
xScl=10 yScl=500 

4 Select (ROOT) from the GRAPH MATH menu and find both 
real roots. 
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Characteristic Polynomial and Eigenvalues (Continued) 





Procedure 
(Continued) 


5. Return to the Home acreen and solve for the eigenvalues 
y 
sigv! A 
‘There are two real and two complex eigenvalues. Compare the 
real eigenvalues with the real root found in atep 4, 
6. Press and select (TRACE. Choose five integer points on 


7. Press ii) and enter the coordinates into lists AX and AY in 
the STAT editor. 

& Select (CALO, specify fists AX and AY, and then select 
<PaREGA This gives @unique fourth-order polynomial that 
contains these points. 

9, Press Select ¢y(x=) and enter: 


10, Select (TRACE) and compare y1 and y2. 


11. Return to the Home screen and find the roots of the PRegC 
polynomial: 
Poly PRegC 

12. Compare the results to the values found in steps 4 and 5. 
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The Fundamental Theorem of Calculus 
The TI-85 can graph functions that are defined by integrals or 
derivatives. 





Problem 1 Demonstrate graphically that 
Fox) =f Wt A= Inix), x0 


oy|f ma }= 1m 


Procedure 1 1. Press (39) [TOLER and set tol=1 and $=.01, 


and that 


xMax=10 
xScl=t 
3, Select FOAM). Select SimulG, 


4 Select (v(x), select (ALL) to turn off all functions, and then 
enter: 


ySefnint(12,t,1,x) 
ydsin x 

5. Select (TRACE. The busy indicator displays while the graph 
is being plotted. Use the cursor keys to compare the values 
of the two graphed functions, y3 and y4, 

6. Select ¢y(x)=), select ‘ALL, to turn off y3 and y4, and then 
enter: 





y6=t/x 

7. Select TRACE). The busy indicator displays while the graph 
is being plotted. Again, use the cursor keys to compare the 
values of the two graphed functions, y5 and y6. 


174 Applications 


The Fundamental Theorem of Calculus (Continued) 





Problem 2 Explore the functions defined by 
y= [Pot fe, ot ft 


Procedure 2 L 


Press GH, select (y(xj=), and select (ALL) to turn off all 
Auanettons On the 71-65; the three fanetions above can be 


defined simultaneously by: 
yf=tnint(®t,(-2,0,2),x) 
Select FORMT. Select SeqG. 
Select ZSTD) from. the GRAPH ZOOM menu. 
Select (TRACE). Notice that the fuinctions appear identical, 
but shifted vertically by a constant. 
Select (yic=), select (ALL to turn off y7, and then enter; 
y8=nDery7,x) 


Select TRACE:. Notice that although the three graphs 
Salina 04 YY wr tcderad aay inve Ch exvan decivatie®. 


Symmetry of the Roots of a Complex Number 


Find the cube roots of (1,2). The nth roots of a complex number (8b) 
are evenly spaced on 8 circle of radius abs(a,b)-(1/n), centred at the 
origin. in tact, all roots of a complex number are defined for k=0,1,....1%1 





176 


Applications 


{8.b).(1/n}=abs(a,b)(1/n)"en((0,angle(a.b}+2be Vn) 


. In Fune MODE, press GWA). Select (y(x)=) and select (ALL? to 
functions. 


turn off all 

Select (RANGD), set yMin=-2, yMax=2, xMin=-2, and xMax=2, 
and then select ZOOM (ZSQRA) to set the aspect ratio. 

On the Home screen, enter and execute these instructions. 
‘The first frurinstroctions initieliee values t-e6t 3p the. 
problem, The next instruction stores the expression that 
defines the first root, which is a complex number when it is 


19K:9 NS A:248:Pteab 
s 


ngle (A,B)+2°K*n)/N): 
Sent 


‘The last instruction draws the root as a point. 


(Gn tie Botan sexoen, poses (AD JENTHM to recall Laat Exit. 
esa 





poem tig 

Return to the Home screen. Press GIR to execute all the 
commands again. Repeat until all N points are drawn. 
Press GAY (ORAW) (CIRCL. 

Press to set the centre of the circle at 
move the cureor te one of the points. Press peertaid 
circle is drawn, intersecting all points. 





|. Belect (CLAW) from the DRAW menu, Return to the Home 


screen. Recall Last Entry. Insert the instruction 1-+K at the 
beginning. Change N (number of points) to 10. Pross (BE. 
Repeat steps 4 to 8. 


Fractions and Matrices 


—_—_—_—_————— 
The TI-85 has the capability to compute and dispiay fractions, 





Procedure 1, In the MATRX editor, enter matrix A: 


oO 5 
970 
1 1 
740 


ane 
conn 


2. On the Home sereen, See to Aand 
find A” using the rref function. 


rrof aug(A.ident 4) 

3. Display the solution portion of the result matrix as a 
fraction using the »Prac instruction. 
Ans(1,5,4,8)>Frac 


(114/25 16/25 -14/5 -7/25 J 
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Finding the Area between Curves 
Find the area of the region bounded by 





Procedure 1. In Fune MODE, press SW, select ¢y(x)=, select (ALL-) to tarn 

off all functions, and enter: 
¥9=300 x/(x?+625) 
y10=3 cos 1x 

2, Select (RANGE). Set the RANGE variables, 
xMin=0 yMin=-5 
xMax=100 yMax=10 
xSct=10 ySol=1 

3. Select GRAPH), 

4. Select (MATH) (SECT). Move the TRACE cursor near the 
intersection of the functions. Press to select y9. The 





cursor moves to y10. Press 18), The solution uses the 
SOLVER, The cursor location is used as an initial guess. 
‘The value of x at the intersection, which ia the lower limit of 
the integral, is stored in Ans and x, 

5. Return to the Home acreen. To see graphically the area you 
are going to integrate, enter; 
‘Shade(y10,y9,Ans,75) 





6. Press [ig] [TOLER] and set tol=1e-5. Return to the Home 
screen and compute the integrs!. 
tnint(y9-y10,x,Ans,75) 

‘The area is 325.839961998. 
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Minimizing the Solid of Revolution 





Consider the solid of revolution determined by revolving the regions 
bounded by the line y=c for Osest and the curve y=sin x tor 0=xsx 
about the line y=c. Find the value of ¢ that minimizes this volume and 
the minimum volume. 





1, Let a=sin” ¢ and ben-sin” ¢, From visual inspection, the 
problem can be divided into three intervals: 0 to a, a tob,b 
to m. For any value of c, scsi, the volume of the solid of 
revolution is given by 


V= fine~sin x? bx 
+ Fixe sin 0? ax 
+ fixe~ sin? ax 
2 By symmetry around 7/2, the volume simplifies to 
V=2 af ie— sin x? ax 


+ {nto sin 


o2n- fo—sin x? de 
3. Press (BSITOLER! and set tol=te-5. 


4. Press GHA]. Select (yoo) and select (ALL) to turn off all 
functions. On the TI-85, x is the independent variable for 
function graphing, so substitute t for x and x for c: 
ylt=2ntnint((x-sin t)?,t,0,0/2) 
5. Select (RANGE. Set the RANGE variables, 


xMin=0 yMin=o 
xMax=1 yMax=5 
xSel=.5 ySet=t 


6. Select (FMIN) from the GRAPH MATH menu. The busy 
indicator displays while the function is plotted. 

7. Press Bil to select y11. The busy indicator displays and 
the solutions are displayed at the bottom. The minimum 
volume occurs at x=.63662089163 (c=2/n). It is 
y=.93480220056 (Vic)=14/2-4). 


Electrical Circuits 


Use the list and statistical drawing features of the TI-85 to analyze an 
unknown electrical circult. 





Problem The d.c. current in milli CURR v 
(CORD) end voltage in volte (VOLT) (ma) {von 
data shown was measured on an 10 2 
unknown circuit in a “black box.” 20 42 
Calculate power in milliwatts. 40 10 
‘What is the average of the measured 60 18 
power? 80 328 
Estimate the power in milliwatts ats 100 56 
current of 125 ma using three TI-85 120 73.2 
features: free-maving cursor, 140 96 
interpolate, and regression forecast. 160 136 

Procedure 1, Press (Ba) LIST]. Use the list editor to enter list CURR. 


2. Presa (i) ILUSTI. Use the list editor to enter list VOLT. 
3. Press (@¥) (QUIT! to return to the Home screen. 


4, Calculate and store values for power. Use the LIST editor, 
the STAT editor, or display the lists on the Home screen to 
see the results. 

CURR*VOLT--POWER 
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Electrical Circuits (Continued) 





Procedure 6. Return to the Home screen. Plot the pairs. 
(Continued) Frott 
xyLine POWER,CURR 
7. Use the free-moving cursor to estimate POWER at 
CURR=125. 


8. Press (Ba) IMATH! and select (NTEFD. To interpolate POWER 
at CURR=125 enter the nearest pairs: x1=POWER(7), 
yi=CURR(7), and y2=CURR(8). Enter y=125 
and solve for x, 


9. Press Sill), select (CALC and specify lists POWER and 
CURR. Calculate each of the regression types in turn to 
determine which gives the best value of corr (PWRR), 

10, Execute the best regression again. Select (FCST). To forecast 
POWER at CURR=125, enter y=125 and solve for x. 
Compare to your answers from steps 7 and 8. 
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Unusual Equation 





Using the SOLVER or GRAPH MATH operations you can sally solve 
problems that are difficult or impossibie to solve analytically. 





if 


Solve for x: fttants 


1. On the Home screen, enter: 
y12=tint(sin WA,t,0,x) 
2. On the TOLERANCES editor, set tolx1, 
3. On the SOLVER editor, define eqn as: 
yi2=18 
4. On the SOLVER variables screen, enter 0 as your initial 
for x, and select (SOLVE. (tis a dummy variable of 


and may be any value; use 1.) The busy 
indicator displays while the solution is calculated. 
5, Select (RANGE), Change the RANGE variables. 
xMin=0 yMin=-5 
xMax=10 yMax=.5 
xSol=1 ySelat 


6. Select (GRAPH), The value of left-rt for each value of x is 
plotted. Notice that the problem has st least two solutions. 





7. Move the cursor near the solution that you did not find in 
step 4. Press (SOLVE) to calculate the second solution using 
the cursor location as your initial guess. 
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Unusual Equation (Continued) 





(yox)=). Notice that y12 contains the 
pete wren hich ney 


9, Select (RANGE). Set the RANGE variables. 


xMin=0, yMin=0 
xMax=10 yMax=2 
xScl=t ySel=.1 


10. Select (FORM, Select SimulG, 
11. Select (SECT) from the GRAPH MATH menu. 


12 Move the cursor to one of the intersection points and press 
{EF to select the function. 


by placing the cursor 
evaluation for each x 





14. Repeat for the other intersection. Compare the solutions. 
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Program: Taylor Series 


This program lets the user enter a function and specity the order and 
centre point, caiculates the Taylor series approximation for the 
function, and plots them both. It demonstrates several CTL and VO 
instructions 





| 


7-14 


1 
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Enter the program to store the Mobius series, This program 
will be executed from the TAYLOR program as a subroutine. 





Enter the program to calculate the Taylor series. 
PROGRAM:TAYLOR 


-Fune;Frott 

cy l4=pEvalTPOLY,x-ce 

inter) 

EDEL € is on CHARS MISC menu 
sinpSt “FONCTION: *,E User enters y(x) function. 


dinput “ORDRE: *,orde User enters order 


input “CENTRE: “cen User enters centre 


Then Begin Then group 
:MOBIUS Cail as subroutine 
“For{l,3,order,1) Begin For group 


Program: Taylor Series (Continued) 





While abs bmi2s *gmex Begin While group 
:While MSERIES(m}—=0 Begin While group 
comet 

2nd End While group 
20+bsum 

sFor(,1,m°l,1) Begin For group 
HE ENnMen"H(O 

sWye{eenter,0)-9% 

sreal y13—-gval 

“Deum+gval -Deum 

smax(abs gval,gmax)—g 

max 

:End End For group 
sbaumy(n't}40--dmt 

sssum+MSERIES(m)"bmi + 

soum 

sme t—om 

snd End While group 
smpumv(er*)*TPOLY(or 

erst) 

2End End For group 
:End End Then group 
Zeid 


3. Return to Home screen, execute program TAYLOR, 


4. When prompted, enter the function, order, and centre of the 
Series approximation. 

Note: The higher-order derivative values necessary for this 

program are calculated numerically based on the methods in J. 

N. Lyness and C. B. Moler, “Numerical Differentiation of 

Analytic Functions,” SIAM Journal of Numerical Analysis 4(1967); 

202-210. 
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Program: Sierpinski Triangle 


‘This program creates a drawing of a tamous fractal, the Sierpinski 
Triangle, and stores the drawing in a picture variable, TRIANGLE. 





| 


ie 
sind 
:StPic TRIANGLE 


Control density of picture 


End of Then group 


End of Then group 


‘End of Then group 
End of While group 


2, Return to Home screen, execute program SIERPIN. 
Note: After executing this program, you can recall and display 


the picture TRIANGLE. 
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Chapter 18: Memory Management 


This chapter describes how to manage memory on the TI-85. To 
Increase the amount of memory available tor uss In new 
occasionally you may want to delete from memory items that you are 








no longer using. 

Chapter Contents: The MEM (Memory)Menu......+.+>+- see 12 
Managing Memory ... . ‘A 183 
Deleting Items from Memory 18-4 
Resetting the TI-85... .. . map/eaierste.s,'s ROE 
Leaving a Memory Management Screen Wb 4's, % olele 186 
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The MEM (Memory) Menu 








When you press (3) (MEMI, the menu keys are labelled with the 














memory menu. 

RAM DELET RESET 

item Accesses 

RAM Displays the amount of RAM available and 
used, by type of named item (page 18-3), 

DELET Allows you to access named items by data type 


to delete (page 18-3)... 

ALL REAL CPLX UST VECTR 
MATRX STRNG EQU CONS PRGM 
GpB PIC STAT 


ESET Allows you to delete sl! named items, reset 
defaulta, or both (page 18-5). 








Managing Memory 


The RAM meny item displays how much memory is available for you to 
une and how much is used by each data type and by each variable 
within a data type. The 11-85 has approximately 28 kilobytes of memory 
available for your use. 





Checking Available To display the amount of memory used, by data type, and the 
Memory amount available for use: 


1. Press Gi) MEM! to display the memory management menu. 
2, Select (RAM), The MEM screen temporarily replaces the 





‘The number of bytes of memory currently available for use 
is shown on the top line, For each data type, the number of 
bytes used is shown, (The values vary depending on your 
variables.) 
Note: xStat, yStat, Ans, and Last Entry alweys occupy space 
in memory and cannot be deleted. 

Checking Memory The DELET menu item (page 18-3) shows the bytes of memory 

Used by Specific used by individual items. 

Variables 


Deleting Items from Memory 





Detoting Individual 
Named tems 





Any item that you have created and named can be deleted from 
‘memory trom the DELETE screen. 


1. Press (Bg) [MEM] to display the memory management menu. 
2, Select DELET, The DELETE screen and menu temporarily 
replace the screen on which you are working. 


ALL REAL ‘CPLX ust VECTR 
Saree, STRNG QU CONS: PROM 
pc stat 


3 Sencha pe. Pe ane aria hat 
data type are displayed in alphabetical order. 


4. An arrow at the left of the name indicates the selection 
cursor, To move around the list; 


© Press a letter to move quickly to function names 
beginning with that letter. (The keyboard is set in 
ALPHA-lock.) 


© Use (PAGEJ) and (PAGE?) to move to the next screen of 
names. 

® Use) and W) to move up and down the list. 

to delote the item that the cursor is on. The item 


You shay cecticuns to abliek shee Gionas to Sslote, 


Note: You cannot delete xStat, yStat, PRegC, or RegEq To 
delete « parametric equation, delete the xtn component. 


Resetting the TI-85 


Resetting the TI-85 restores memory to the factory settings. Because: 
there are other operations that clear only selected portions of memory. 
the TI-85 should need to be reset only under special circumstances, 





Resetting the ‘To reset the T1-85: 
Caleutator 1, Press (ia) [MEM to display the memory management menu. 
2, Select (RESET), The menu keys are labelled with the RESET 
menu. 
ALL MEM DFLTS 
3, Make the appropriate menu selection. 
* =To reset both memory and defaults, select (ALL. 
© Toclear only values stored in memory, including 
programs, graph databases, and pictures, but leave the 
defaults as you have them set, select MEM. 
* Toreturn the defaults to the factory settings, but leave 
values stored in memory, select (OFLTS). 


4. The message Are you sure? is displayed. 
* Ifyou do not want to reset, select (NO). You are returned 
to the Home screen. 


* Ifyou want to reset, select (YES). The TI-85 is reset and 
the messages Mem cleared and/or Defaults set are 
displayed on the Home screen. 


Leaving a Memory Management Screen 


You ce) eave any memory management screen at any time. 





LeavingaMemory To leave any memory management screen or menu: 
- © Press the appropriate keys to go to an application. 
© Press (3) (QUITI to return to the Home Screen. 





; Communications Link 


‘The TI-85 has @ port to let you communicate with another TI-85 or with 
a PC or Macintosh®. This chapter describes how to communicate with 
another TH-85. 


Chapter 
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The TI-85 Link 





Linking Two T85s The software to communicate between two TI-868 is built into 
the TI-85, The instructions are given in this chapter. 


The cable to link two TI-858 comes with the TI-85. 


Lnkinge T-85toa An optional accessory, LINK-85, allows a TI-85 to communicate 
PC of Macintosh with a personal computer. To obtain the special cable, 
software (for either an PC-DOS vompatible camputer 


Connecting the TI85 ‘The TI-85 Link port is located at the centre ofthe bottom edge 
Link Cable of the calculator. 


1. Insert either end of the cable into the port firmly. 
2. Repeat with the other TI-85. 
The LINK Menu When you press (id) (LINK), the screen is cleared and the menu 
keys are labelled with the LINK menu. 
‘SEND RECV 
es 
SEND Accesses a menu of types of data to send. 
RECV Puta calculator in mode to receive. 


Leaving @ LINK fa) 
as © From SEND mode, press (Bit) or (38) [QUIT 
© From RECV mode or while transmitting, press (i) vo 
interrupt and then (EXiT) to leave the ERROR screen. 


© From an ERROR screen, select (EXIT to leave the ERROR 
acreen. 


© After transmitting, press Bi) or (ig) (Quit. 
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within a Type 


BCKUP PRGM MATRX Gp ALL 
ust VECTR REAL CPLK EQu 
CONS: Pe RANGE ‘STANG 

© You can transmit individual items (variables). 

© You can transmit all items. 

© You can transmit groups of items. 

. 


You can transmit an exact image of memory, 
When you select a variable type, the SEND selection screen is 


order, (Ifthere are no variables of the type selected, the 
message NO VARS OF THIS TYPE is displayed.) 


An arrow at the left of the name indicates the selection cursor. 
Use (¥) and [4) to move the cursor. 


* SELCT reverses the selection status of the name where the 
cursor is located. Selected names are marked with a square 
dot, 


© ALL+ selects all variables of this type. 
© ALL-unselects all variables of this type. 
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Selecting Items to Send (Continued) 





The RANGE items —_If you select (RANG®, the selection screen is: 


Use the menu keys to select the graphing mode(s) that you 
want to send. The variables that will be sent are; 


© For Fune, all variables on the Func RANGE screen, plus 
Jower and upper, plus the FORMT settings. 


© For Pol, all variables on the Pol RANGE screen, plus the 
FORMT settings. 


© For Param, all variables on the Param RANGE screen, plus 
the FORMT settings, 

© For Diféq, all variables on the DifEq RANGE screen, 
including difTol, and the AXES settings, plus the FORMT 
settings. 

© For ZRCL, all user-zoom RANGE variables, regardless of the 
current graphing MODE, plus the FORMT settings. 


Transmitting Items 


‘Once you have selected what to send and the receiving unit is ready, 
you can begin transmitting. For easy distribution of Items to several 
TL85 units, items remain selected in both the sending and receiving 
unit and only three keystrokes are required to transmit the Items again. 





When you have selected what you want to transmit, select 
OMIT). The receiving unit must be set to RECV before 
transmission can begin (page 19-6), 

‘The name and type of each item is displayed, one per line, as 
the T1-85 trys to transmit it. After transmission is complete for 
‘all items, the message Done is displayed. Press (4) and (¥) to 
scroll through the names. 

After transmission is complete, the LINK menu is displayed on 
the bottom line, 

After sending or receiving data, you can repeat the same 
transmission toa different TI-85 without selecting what to 
send. The items selected tn the sending unit or received on the 
receiving unit remain selected. 

Before you make another selection, simply connect the unit to 
another T1-85, put the new unit in RECV mode, and select 
(SEND) ALL) XMIT). 

A transmission error will occur after ane or two seconds if: 

© There is not a cable attached to the port of the sending unit. 
® There is not a receiving unit attached to the cable. 

* = The receiving unit is not in RECV mode, 


If the Gi) key is pressed to interrupt transmiasion, an ERROR 
screen is displayed. 
Select (EXIT) to leave the ERROR screen. 
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Receiving Items 





ems are not transmitted until the receiving unit is ready. 





The Receiving Unit{, 


In Receiving Unit 


When you select (RECY) from the LINK menu, the message 
Waiting is displayed and the receiving unit is ready to receive 
items. 


‘The receiving unit displays the name and type of each item as it 

is accepted. After transmission is complete for all items, the 

message Done is displayed. Press (A) and (¥) to scroll through 

the names. The unit is not in RECV mode; select (RECV) to 

receive new items. 

To leave RECV mode without receiving items, press ). Select 

(EXT to leave the ERROR screen. 

If an item of that name exiats in the receiving unit, the 

receiving unit displays ERROR 36 LINK DUPLICATE NAME and 

the name and type of the item. The menu keys on the receiving 

unit are labelled: 

RENAM OvERW ‘sKIP ext 

© To store the item to a different name, select (RENAN). After 
\Namez on the prompt line, enter a variable name that does 
not exist in the receiving unit (the keyboard is in 

© Tooverwrite the existing item, select (OVERW. 
‘Transmission resumes. 

‘© To skip this item (not copy it to the receiving unit), select 
(SKIP), Transmission resumes with the next item. 

* Toleave RECV mode, select (ExT, 

If the receiving unit does net have sufficient memory to receive 

the item, the receiving unit displays ERROR 34 LINK MEMORY 

FULL and the name and type of the item, The menu keys on the 

receiving unit are labelled: 

‘SKIP ext 


© Toakip this item, select (SKIP), Transmission resumes with 
the next item. 


* To leave RECV mode, select (EXIT), 


Backing Up Memory 


'SCKUP transmits an image of memory to the receiving unit. 





‘To copy the exact contents of memory in the sending unit to the 
memory of the receiving unit, select BOKUP), 

When you select (8CKUP) from the LINK menu, the message 
Memory Backup is displayed. 

Warning: BCKUP overwrites the memory in the receiving unit 
and all information in the memory of the receiving unit is lost. 
Press (Bil) to leave LINK. 

Select XMIT) to begin transmission. 

As a safety check to prevent accidental loss of memory, when 
the receiving unit receives notice of a backup, the message 
WARNING Memory Backup is displayed. The menu keys are 
labelled: 


© Tovcontinue with the backup process, select (CONT). The 
transmission will begin. 

® Toprevent the backup, select Exim, 

Note: Ifa transmission error ocours during a backup, the 

receiving unit is reset. 
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: 





i 


Create snd store a random matrix and a random complex number and 
then transfer them (o another T1-85. 





1. From the Home screen, create and store the variahles: 
randM(3,3)>RM 
{rand,rand)+RCN 
2. Connect two TI-85 with the cable. 
3. On the receiving unit: 
© Press (id) [LINK] to display the LINK menu. 
© Press (i) to select (RECY), 
4, On the sending unit: 
Press (id) [LINK] to display the LINK menu. 
Press (7) to select (SEND), 
Press (# to select (ALL. 
‘Move the cursor to RM. Press [H) to select RM. Repeat 
for RON. 
5. On the sending unit, press Ff) to select (Mm, The items are 
tranamitted and both units display: 





6. Press i to leave LINK. 


Appendix A: Tables 


This appendix provides s list of al! TBS command-line Instructh « 
that you can use on the Home screen snd in programs and functions 





that you can use in expressions, 
Appendix Contents Table of Functions and Instructions . . . a vie avatig el 
Table of System Variables... . . : a) 


Tables A-1 


Table of Functions and Instructions 


Functions (F) return » value, list, matrix, vector, or string and can be used in an expression; 
instructions (}) Initiate an action. Some, but not all, have arguments. Menu/keys marked are 
Eee eee mn ee ee Sr eee 








FA 
abs arg! Returns absolute value of (3) [MATH] F 
* argt: real/cplx real number or magnitude (NUM) (abs) 3-5 
numvlistmatrx/vectr of complex number argt; (me) Icpux) F 
matrix of absolute values of tabs) M4 
arg! matrix elements; vector [ix (MATAXY =F 


of absolute values of arg’ {CPL (abe) 13-18 











vector elements: (vectra FP 
(CPLO taba) 13-30 
Addition : argt+arg2 Returns argt plus arg2. BS F 
* argt: real/eplx Adds elements of list, 3-2 
num/list/matrx/vectr matrix, or vector. If number 12-7 
© afg2: real/cplx and list, adds number to 13-10 
num/list/matrx/vectr each list element. See 13-26 
concatenation 
arg! and arg2 Returns bit comparison of (Bd) [BASE F 
* arg? : real num arg! and arg2(truncatedto BOO iand 10-7 
* arg2 : real num integers) 
angle arg! Returns polar angle of a (B®) (crix! F 
© argt : real/eplx number arg!, or of each 1-4 
num/list/matrx/vectr element of a list, matrix, or fei peared F 
vector arg? (CPLX (angie) 13-18 
@ivectsi F 
{CPLO (angie) 13-30 
arc (arg! ,arg2,arg3.arg4) Returns length along @icacl PF 
* arg! : expression function arg? in variable (arc) 3-16 
* arg2 : var name arg2 from point arg3 to point 
* afg3 : real num argt 
* arg4: real num 
Assignment : argt=arg2 Store arg2 as variable arg! I 
* arg) : varname without evaluation 298 
* arg2 : expression 
aug(argt.arg2) Returns matrix arg! (imatrX) OF 
© arg! : reaVepix matrx augmented by matrix arg2 (OPS) (aug) iu 
* arg2 : real/cpix matrx 
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Axes(arg!arg2) Define which variables are 
* arg? : xaxis variable plotted for the axes in DifEq 74 
* arg2 : yuxis variable MODE 








Display result arg! as binary (Bé) (BASE! 1 
(CONV) (>Bin) 10-6 


eee 
Draw acircle with centre * GW ORAW I 
(argtarg2) and radius arg3 = Cire’ 4-36 


Ee eee ee eS eet 
Delete all drawn elements GH ORAW) I 
from @ graph or drawing {Cie * 431 








soi 

cILCD Clear screen fi com I 

* noarguments WOCLCD) 16-13 

‘enorm arg’ Returns column norm of (@matex) OF 

* arg) : real/eplx matrix or vector argt (MATH) 13 
matrx/vetr (enorm) 

Coneatenate ; argi+arg2 Returns a concatenated B = 

* arg! string string o4 

* arg2 : string 

cond arg? Returns condition number [B¥) (MATRX) F 

* atg) :real/eplx matrx of square matrix arg? (MATH) (conc) = 13-13 
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‘conj argt Returns conjugate of Ge Ice FP 
* argt:real/eplx number arg!, or ofelements _{con)) 3 
num/list/matrx/vectr of list, matrix or vector arg! (iu) [MATAR F 
13-18 
F 
13-30 
CoordOft 1 
* no arguments 47 
‘CoordOn ‘Set coordinate graphing ae 1 
* no arguments format on (FORMT) é a7 
(CoordOrn 
cos arg! Returns cosine of argt eS F 
* argt : real/cpix num/list $2 
or square real matrx 1-11 
cos” arg! Returns arceos of arg) @icos} ¥F 
* arg! : realleplx num/list 32 
cosh arg! Returns hyperbolic cosine of (88) [MATH F 
* arg: real/cplx num/list arg? CHYP) (cost) «3-8 
cosh argt Returns hyperbolicarceos of ()IMATH =F 
* arg! :real/cpix nunvlist arg? HYP) cosh) 3-8 
crossiarg arg2) Returns cross product of @ivecrn) FF 
* arg) : real/cpix vectors arg! and arg2 (MATH) (cross) 13-27 
1 
13-29 
i 
1.27 
entrée 
104 









































Dec Set decimal number base (@)IMooel 

* no.arguments MODE Dea! 1-26 

arg)*Dec Display result arg) as (he) (BASE) i 

© arg? : real/cplx decimal (CONV) 10-6 

(>Deo) 

Degree : argi* Interpret arg! as degrees (Gg MATH Fr 

* arg? : real/cplx nunviist (ANGLE 6) a7 

Degree Set degree MODE Gd iwone) I 

* no arguments ‘Degree * 1-25 

dert(arg!,arg2,arg3y Returns first derivative (a) Icacc} F 

© angi : expression value of function arg) with —{dert) 314 

* arg2: var name ‘respect to variable arg2 at 

* arg : real/opix value arg3 

nunviist (opt) 

der2iarg!,arg2,arg3) Returns second derivative —_{#) CALC} F 

* arg! : expression value of function arg? with — (der2 BH 

© arg2: var name respect to variable arg2 at 

* arg3 : realicpix value arg3 

numilist (opt) 

det arg! Returns determinant of imate F 

© arg? : real/cplx square matrix arg? (MATH) (de -13-12 
Set differential equation fi) Mone I 

* no arguments MODE bi 1.26 

dim argt Returns dimensions of (a MATRA, F 

* arg? : real/epix matrix afg? ass listor OPS) (dim) 13-15 
length of vector argt (iwecr «=F 








argt 
angi dim arg2 Creates (if necessary) or Q@ivecri  F 
© arg? ; real integer20 ‘vector arg2 to «= (OPS) (dim 13-28 
* arg2: vectr name dimension arg? 





E 
3 
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dim arg? Returns length of list arg? 

* arg! : real/epix list 

arg! >dimL arg2 Creates (if necessary) or 

* argt : real integer20 redimensions list arg2 to 

* arg? : list name length arg? 

Disp Display Home screen 

* noarguments 

Disp arg? arg2,... Display variable argt 

© arg: value or string 

DispG Display graph 

* no arguments 443 

16-12 

Division  argVarg2 Returns arg! divided by arg2 [¥) F 

© angi : reaVicplx a2 
num/list/vectr 127 

* arg2 : real/eplx num/liste0 13-26 
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OrawLine Setconnected line graphing (4) FORMT) I 

* no.arguments format Drawing! 4-7 

Driny arg} Draw inverse of function wRaw, 1 

* arg? : expression in x argt ‘Drinvy 437 

DS<(arg) arg2) Decrement variable argt by (EDIT) I 

* arg! : user var name onep eee if sCTL (DSi> 16-18 

* arg2: real num 

dxDert Feaat es Miva (&) IMoDE} I 

* no arguments type (dxDart) ' Lat 

@xNDer Set nDeras differentiation (3) [MODE) I 

* no arguments type (cxNDen * Let 

eargt Returns e raised to arg! Ge) fo") F 

* arg! ;real/cplx num/list power 32 
or square rea} matrx 13-11 

ang! Returns matrix of @)matrx) F 

* agi :real/cplx square — eigenvectors of matrix argi MATH @igVc) 13-13. 
matre 

eligi arg Returns list of eigenvalues (Bi) (MATRX! F 

« arg! : real/cpix square of matrix arg} (MATH (eigv), 13-13 
matrx 

Else = Execute Then commands if fill (EDIT) 1 
Wargi:Then:commands = arg! is true, Eisecommands (CTL (Elsa) 16-15 
:Else:commanda,..:End ifarg’ ie faine 

* argt : condition 

End ‘Identifies end of While, For, (cD) I 

* no arguments Repeat, or it-Then-Else loop (CTL (End 16-15 

Eng Set engineering display GO ove 

* no arguments MODE Eng" 1-95 

EqSt(argt arg2) Convert equation argitos {i (STANG] I 


* argi:equationvarname string and store in string EqeSv 9-5 
© arg2 : string var name arge 





i 
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ee 

Equal to : argi==arg2 Returns 1 if'arg!=arg2 @@iiesi =F 

* argi :reaVeplx num/lis) Returns 0 if argizarg2 = 3-18 
mat 5 








ExpR argt,arg2 I 
* argt : x list (real) (opt) 15-16 


* arg2y list (real) (opt) 











Factorielle : arg?! Returns factorial of arg’ @imarH OF 

* agi : 0 <intgrilist $449 sPROB) () 36 

festx arg? Returns forecasted x at we F 

© arg! :real num y=arg! using current RegEq ttcsto ’ 15-16 

festy arg? Returns a forecasted y at F 

* argt <real num x=arg) using current RegEq dcsty)' 15-16 

Filargt,arg2) ‘Store value arg to each (a) tus 1 

* arg? :real/cplx num element in list, matrix, or (OPS) (Filh 

* arg? : list‘matrx/vectr vector arg? GeimatRX = 1 
name (OPS) (Fil 13-44 

Geivecrsi 1 


(OPS) (Fil 13-28 





: 
| 
| 
i 



































Fix argt ‘Set fixed display MODE for ae eo I 
* arg! : 0 sinteger <11 arg! decimal places 1-25 
Float Set floating display MODE aun ! 
* no arguments (Frost 1-25, 
Max(argi arg2,erg3,arg4) Returns x value for @icaqd F 
* arg! ; expression maximum of function arg!, (Max 316 
* arg2: var name with respect to variable 
+ arg3: real num arg2. between lower value 
* args: real num arg3, upper value arg4 
1.arg2,args,arg4) Returns x vatue for. G@) icacc} F 

* arg! minimum of function arg!, — dMin 316 
* arg2 : var name with respect to variable 
* arg3 : real num ‘arg2, between lower value 
* arg: real num arg3, upper value args 
fnint(atgtarg2,arg3,arg4) Returns function integral of (Bg) (CALC} F 
* atgt: argt, with respect to «fnint 345 
* arg2 : var name variable arg2 between lower 
* arg3 : real num limit arg3, upper limit arg4 
* arg4: real num 
Fon Unselect al! functions (GRAPH) 
* no arguments From? 41 
* arg: Isintegerso9 functions (From * 41 
Fron Select all functions (GRAPH) I 
* noarguments FnOry * 441 
FnOn argt Lire Select argt, a (GRAPH) It 
name a 
Fortarg?, Ns Execute loop, incrementing [i EDM I 

commands... variable arg’, Segning (CTL Fon 16-16 
* arg? : var name , by increment 


until arg}>arg3. 








Returns fractional partof (Bi)iMATH] =F 
* arg) : reaV/oplx num/ @fg! or of each element of (NUM) OPant) 3-4 
list/matre/vectr arg? 13-11 
13-26 
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arg! +Frac Display result argi as most —(&#) (MATH! 1 

* argt : real/cpix num/ simplified fraction MISO (Frac) 3-10 
I 
Func ‘Set function graphing MODE (B¥) IMODE} 1 

to Sg tear eet ES ee 
ged(argtarg2) Returns greatest common = {34) (MATH) =F 

* arg! : OSintegers<le11 denominator of arg! and (MISC) (god) 3-10 

* arg2 ; Osintegers< Le11 arg2 

getky Return value of last FS EDM F 

* no arguments keystroke (W/O) (getky 16-13 
Goto arg! ‘Transfer control to label argi fad «EDIT 1 

* arg! ; label name (CTL (Gota) 16-17 


260) ee eee eS SS 
Greater than : argt>arg2 Returns 1 if argi>arg2 rest F 
o 








* arg) : real num/list Returns 0 if argisarg2 318 

© arg2 : real num/list If argt and arg2 are lists, 

ES ee 

Greater than or equal to: ‘Returns 1 if argtzarg2 G@diesnF 
arg} zarg2 Returns 0 if argt<arg2 2 3-18 

* arg! ; real num/list arg) and arg2 are lists, 

© arg2 ; real num/list returns list 

Gridott Set grid graphing format off 1 

* noarguments 47 

GridOn Set grid graphing format on 4) (FORMD | 

* no arguments (Grigor ? 47 

argih Designates argi as (ed [ease] —entrée 

* real integer hexadecimal entry (TYPES On) 10-4 

Hex ‘Set hexadecimal number ove I 

* no arguments base MODE . 1.26 

arg! >Hex Display result arg! as (aser I 

* arg! ; real/eplx num’ (CONY) (wHex) 10-6 
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Hist argt.arg2 Draw # histogram of stat GH oraw 1 
* argt : x list (real) (opt) data using lists arg? and (Hise * 15-17 
© arg2 : freq list arg2 or xStat and 
(Cintegers=0) (opt) frequencies of I 
Ident arg? ‘Returns identity matrixof (Bg) IMATAX! § F 
* argt : integer>0 dimension arg) (OPS) iden 13-14 
Marg? : command) If argt=0 (false), skip 1 
seommand2 command 16-1 
* arg? : condition 
Wargi:Then:commands... Execute command after fi cm) 1 
1End Then if arg? is true (CTL (Ther 16-15 
* arg! : condition 





Wf argt:Then:commands... Execute Then commands if fi «EDT I 
Else:commands...:End = arg? is true, Else commands (CTL (Else) 16-15 























* arg! ;: condition if arg! is false 

imag arg! Returns nonreal part of arg? wera F 

® Seog 13 
imag arg Returns matrix of nonreal aes Fr 

* argi: | part of matrix arg! (CPL© (imag) = 13-18 
imag arg’ Returns vectorofnonreal = (@@) [VECTR} | F 

* argt : real/cpix vectr part of vector arg! (CPL (imag) 13-30 
InpSt argt aera Sa) em 1 

* arg]: var name variable arg? VO} dinpSo 16-12 
InpSt arg!,arg2 Display string arg1, store i com 1 

* arg) : string entered string to arg2 VO} inpSo- 16-12 
* arg? : var name 

Input Display graph com 1 

* no arguments WO> ttnputy 16-10 
Input arg! Prompt for value tostore to i (EDIT. 1 

* arg! : var name variable arg) WO) input 16-10 
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Input argt,arg2 Display string stg1, stare fa cpm I 

* argt : string entered value to arg2 WO) tinpu = «16-10 

* arg2 : var name 

int argt Returns greatest integer @imam =F 

* arg! :realeplx num/ contained in arg! or ineach — (NUM) (nb a4 
list/matre/vectr element ofarg) 12-1 

13-26 
inter(arg? ,arg2.arg3,arg4,arg5) Returns interpolated or Simm F 
. real num extra] Ontan uu 




















1S>(argt arg2) Increment variablearg! by ij Eom I 

© ag] ; user var name 1, skip next command if (CTL (ISi> 16-18 

© arg2: real num argi>arg2 

Labelott Set axis label graphing GR FORM 1 

* no arguments format off a7 
‘Set axis label graphing I 

* no arguments format on 47 

LI arg? Assign label arg? to the Si cD 1 

* angi : label name command (CTL Abb 16-17 

Jom(argt.arg2) Returns least common @®& matH) F 


© arg! : Osintegers<leil multiple of argt and arg2 (MISC) (lem) 38 
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Less than ; argi<arg2 Returns 1 if argt<arg2 @iesn oF 
* argt: real num/list Returns 0 if argizarg2 (« B18 
© afg2 : ren! oumv/list Ifarg) and arg? are lists, 
returns: 

Less than or equal to: Returns 1 if argtsarg2 {) (rest F 

argisarg2 Returns 0 if arg1>arg2 (s 3-18 
* arg! : real num/list ‘Ifarg) and arg2 are lists, 
* arg2 : real num/list returns list 

1, » Draw a line from (argi,arg2) «DRAW 

* arg! : lst x value to (arg3,arg4) 7 
* arg2: lat y value 
* arg3 : 2nd x value 
© argé : 2nd y value 
Lin arg! arg2 Perform linear model 1 





CALC) 
* arg? : x list (real) (opt) regression analysis using dinky * L168 
* arge : y lint (real) (opt) lists arg? and arg2 








fleve argt Returns list arg} converted —() LIST! Fr 

* arg? ; real/cpls list toa vector COPS) (hevey = «12-9 
Ge ivectal FF 
(OPS) Weve) 13-29 

In argt Returns natural logarithm  (@) Fr 

* arg? ; real/cplx num/list of arg? 3-2 

Ingth argt Returns length of string arg? a F 

* argt : string 94 

pa) a ee ae Pee Te 

LR arg arg2 Perform logarithmic mode! iif} «cALc} I 

* arg? : x list (real) (opt) regression analysis using cin f 15-16 

* arg2 :y list (real) (opt) lists arg? and arg2 

jog arg) Returns logarithm of argt E 

* arg! : renVepix num/list 32 
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LU(arg!,arg2,arg3,arq4) Caleulates LU Ghia 

* arg) :real/cplx square decomposition of matrix (MATH) (LU) 19-12 
mates arg), stores lower triangular 

* arg2 : matrix name matrix in arg2, upper in 

* arg3 > matrix name arg3, permutation matrix in 

e “eee arg4 

max(argt arg?) Returns the larger ofargi (a) iMATH] FP 

* agi: ree nti and arg2 (NUM) (mad 3-5 

* arg? = real/cplx numitist 

max(arg) Roturns largest value in list (8d) (LIST P 

* angi : real/eplx list argt (OPS)ima 128 

Menu(arg! arg2,arg3,...) Sets up branches based on (fil (EDIT) 1 

. eeistae 1,2,3, 4ou5 menu items {CTL Menu) 16-17 

+ args: faba 

min(argt.arg2) Returns the amaller of arg) Ge iMATHH =F 

* angi: pene and arg2 (NUM) (min) 36 

* arg? : real/epix num/liat 

min(argt) Returns smallest valuein —‘(#) [LIST F 

* argi : real/cplx list jist argt OPS) (mind 12.8 

mod(arg),arg2) ‘Returns the modulus of arg? ie P 

© arg! : real num with respect to arg2 35 

* arg? :real num 

mRAdd(arg1arg2,arg3,arg4) Returns matrix with row mare F 

* arg! ; eal/eplx num arg3 of matrix arg2 (OPS) mRAdd 13-16 

* arg2 : real/epix matrx multiplied by argt, added to 

* arg; integer>0 row arg4, and row 

* arg4 :integer>0 arg4 
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Multiplication : arg *arg2 Returns arg} multiplied by [X] B 
* erg? : real/ oplx num arg2 3-2 
list/matrx/vectr 12-7 
* afg2 : real/ epix num/ 13-10 
list/matra/vectr 13-26 
multitarg!, Returns matrix with row warn F 
* argt ; real/epix num arg3 of matrix arg2 (OPS (mutt —:13-16 
* arg? : real/cpix matrx ied by arg, and 
* args in row args 
arg? nCr arg2 Returns number of Ge iMaTH! 
* arg) : integer>0 combinations ofargiitems (PROB inCo 863-6 
* arg2 taken arg2 at a time 
Returns approximate (@ Icaic} 
+ arg! : expression numerical derivative of 3-13 
* afg2: var name function arg’ with respect to 
* arg3:reaVepix num (opt) arg2 at value 
negative of arg’ a Fr 
* afgi : real/cplx num/ Negates 3-2 
matrix, or vector 13-10 
13-26 
norm argt Returns norm of matrixor  (BU)(MATRX)  F 
* arg? : real/eplx num! vector arg’ orm 13-12 
absolute valueof (4) [VECTA] 13-27 
number or list arg! (MATH) inorm) 
Normal ‘Set normal display MODE Ge wore! 
* no arguments ie 
not arg Returns one's complement aa 
* arg! : real num af arg? (BOOL) (noo To 
Not equal : argizang2 Le auvene @resn F 
* arg! :real/cpix num/list/ Returns 0 if arg w 3-18 
Ifarg! and arg2 are 13-11 
* arg2:reaV/eplxnunvlis/ returns list for element- 18-26 
by-element comparison 
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arg! nPr arg2 Returns number of @imn =F 
* arg! :integer>0 Permutations of argi items (PROB MPD 3-6 
taken arg? at a time 
jo om pmte chats GPieasel entrée 
© tat basin TYPE io) 10-4 
A i 
‘Oct ‘Set octal number base (move! «oT 
* no arguments MODE (eo * 1-26 
argt Oct Display result arg? as‘octal _[Bw) [BASE] I 
© argt : realeplx num/ (CONV) (Oct 10-6 
list/matrv/yectr 
OneVar argt,arg2 Perform one-variable cag I 
© argt ; x list (real) (opt) statistical analysis using (tVag * 16-16 
© atg2 : freq list lists argi and arg? 
(integers 20) (opt) 
aig? or ang? Returns bitcomparison of (ai) [BASE} F 
* afgt; real num arg? and arg2 (BOOL (or) 10-7 
* arg) : real num integer) 
1 ,arg2,arg3) ang3, beginning at ail EDIT) I 
* arg! : 1 <integer <8 line arg1, column arg2 WO) Outpo 16-12 
© arg2 : 1 <integer <21 
* arg3 : value/string 
P2Reg argt,arg2 Perform second order GH calc) 1 
* arg! ;x list (real) (opt) polynomial regression using (P2Reg * 15-16 
* arg2 ; y list (real) (opt) lists arg? and arg2 
P3Reg argt arg2 Perform third order Beano 1 . 
© ag! ; x list (real) (opt) regression using (P3Reg) Wl 
* arg2 - y list (real) (opt) Gen ater 
P4Rleg aroi Perform fourth order T 
* arg? : x list (real) (opt) polynomial regression using (P4Reg ' 16-16 
* arg2 : y list (real) (opt) lists arg? and arg2 
Param ‘Set parametric graphing —{d) IMODE]—I 
* no arguments 1-26 
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Pause execution until I 

Cpe tegumanta Ee i reset 16: 

Pause arg) Display 99) et fai cy 1 

* arg? : real/eplx numvlist/ eas is (CTL Pause) = 16-18 
matrx/vectr/string 

Percent : argi% Returns arg? divided by 100 (Ba) [MATHI F 

© arg? : real num MISE Om) 3-10 

pEval(arg? arg2) Returns value of polynomial (0 (MATHL =F 

* arg? : real/cplx list with arg! coefficients at OSC) Eva) 3-10 

* arg2 : real/cplx value x=arg2 

Pol Set polar graphing MODE  (Ba)(MODE] I 

* no arguments Pov" 1-26 

argi>Pol Display result arg} as polar [id] (CPL) I 

© arg? ; cpix numv/list/ coordinates (oPob 4 
matrx/vectr 

arg!>Pol Display resultargias polar (a) (VeECTR] 1 

* arg! : real 2-D vectr coordinates (OPS) (>Pob 13-29 

Polar Set polar display for (imooe]. si: 

* noarguments complex numbers ‘Polar * 1.26 
Polar complex ; Interpret arg! as Giz) entrée 
(argt<arg2) magnitude, arg2 as angle le 

* arg) ; real num 

* arg2: real num 

PolarGC Set polar graphing @Broamn 1 

* no arguments coordinate format PoaGQ’ 4-7 
poly argt Returns list of roots of @rovt F 

© arg! : real/eplx list polynomial with arg? 14.9 

coefficients 
Power of ten : 10%argt Returns 10 raised toargt (a) {107 F 
* argt: num/list power 3-2 


‘Tables A-17 
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F 
3-2 
13-10 
F 
39 
Fr 
129 
I 
16-10 
I 
16-13 
I 
439 
I 
+39 
I 

PwrR arg! arg2 Perform power model Mea . 

© arg! : x list (real) (opt) regression analysis using Pw * 15-16 

* arg2:y list (real) (opt) _lists arg! and arg2 

rAdd(arg! arg2.arg3) Returns matrix with row G@imatex! FF 

* arg! : real/cpix matrx arg2 of matrix arg! added to (OPS) «Add 13-16 

* arg2 :integer>0 row afg3, and stored in row 

* aga : integer>0 args. 

Radian ; argi" Interpret arg! as radians Ge imatH) F 

is (ANGLEX') + 
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rand Returns (<random @eiMATH] F 

* no arguments nomber<1 seeded from PROB (rand 3-6. 
value in rand 

randM(arg? arg2) Returns an argixarg2 matrix (Bg) [MATAX) =F 

* angi : integer > 0 with random -Osintegers® (OPS) (randM) «13-14 

















© arg? : real/eplx num/ ‘arg! or of each element of read ns 
list/matra/vectr lint, matrix, or vector arg) = J IMATRXY FF 
{CPL0 teal 13-18 
(edivectrl FF 
(CPLX0 eal 13-30 
arg! +Rec Display result arg? as @icrxn 1 
* arg) :cplx num/list/ rectangular coordinates (eRe 4 
matrx/vectr 
argt>Rlec Display result argt as (vec 1 
* arg! real 2-D veetr rectangular coordinates (OPS)(*Rec 13-29 
Rect Set rectangular display for (3) [MODE] I 
* no arguments complex numbers Pecta’ 1-26 
RectGC ‘Set rectangular graphing (FORMT) I 
* no arguments coordinate format (RectGa * 47 
Rect¥ Set rectangular display woos) I 
* no arguments MODE for vectors Rectn* 1.47 
ref arg! Returns row echelon form of (33) (MATAX!  F 
* arg! : real/oplx matrx matrix argt (OPS) ref 13-16 
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Riged Butea. Execute foop until condition Fi (ED I 
































is true (CTL (Repea 16-16 
° , condition 
Return Returns to calling program (ld EDIT) 1 
* no arguments (CTL Retuo 26-18 ~ 
rmorm argt Returns row norm of matrix (Bd) |MATRX) =F. 
* arg? > real/cpix matrx/ erg? MATH Gnonm = 13-13 
veetr 
Root : argt*Varg2 Returns arg? root of arg2 (Gd Ima Pr 
* ang): real/eplx num/list MISO) $610, 
* arg2 : real/cplx num/list 
rotl arg) Returns argt with bits Gish F 
* arg! : real integer rotated to loft (BIT) (roth 10-8 
rotR argt Returns arg! with bite (We tbasei F 
° oe rotated to right BM (roth 10-8 
round(arg!,arg2! Returns arg) rounded to @ imaTH F 
* argt: Det dial arge decimal places (NUM (round? 3-4 
matra/vectr 13-11 
13-26 
rref arg? Returns matrix arg! in (a2) IMaTRX) 
* ang! ; real/eplx matrx reduced row echelon form (OPS) (ret 15-16 
rSwap(arg',arg2.arg3) Returns matrix with row (maT OF 
* arg? : real/eplx matrx pap eh srebees io) awnered (OPS) (Swap) 13-16 
* arg2 ; integer > 0 row arg3 
* arg3 : integer > 0 
Scatter arg!,arg2 Draw a scatter plotofstat  ()(RAW) 1 
* argt ; lx list (real) (opt) data using lists arg} and ‘Sontier * 16-17 
* arg2 : y list (real) (apt) afg2 or xStat and yStat 
Set Set scientific display MODE (@¢)(MODE} 
* no arguments isa 1-25 





i 
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Senter Returns list created by GiwaTH OF 
evaluating expression afgt, (MISC) seq) 39 
for variable arg?, beginning (@¢) (List! 12-8 
‘at arg3, ending at arg4, with (OPS) (seq) 
increment arg 





Set sequential graphing Boon 1 
format a7 
Shade area above angi, ore 1 
below arg2, to right of (Shade 4-32. 
x=arg3 (default lower), to 

left of x=argé (default upper) 



































Returns arg! with bits (pase) F 
shifted to left GMenn 10-8 
Returns arg! with bits (@@) (Base) F 
shifted to right Gi she 108 
Display current stat result I 
16. 
Returns -lifargi<0,1if (iMATH =F 
argi>0, 0 ifargt=0 (NUM) (sign? 35 
Set. simultaneous graphing (FORM 1 
format (Simul * 47 
simult(arg’ arg2) Returns a vector of the FE 
* argt : real/cpix matrx solution to a system of isimuiri * 14-11 
* arg? :real/eplx vectr simultaneous equations 
‘sinarg) Returns sine of arg) F 
* arg! : real/cplx numy/list/ 3-2 
‘or square real matrx 13-11 
sin argt Returns arcsin of arg? (Be) swe") F 
* arg! : real/cplx num/list 32 
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‘sinh argt Returns hyperbolic sine of  (G)IMATH] =F 
* argt:reaVcpix num/list arg! (HYP) isinto 3-8 
sinh" arg! Returns hyperbolic arcain of (A) (MATH)  F 
* agi :reaVeplx numllist —_argt HYP: (inh) 3-8 
Solver(argt,arg2,arg3,arg4) Solves equation arg! for = I 
* arg? : equation Sonn: Lane (SOLVER! 145 
‘ fe pe eee eater 
° * num or specified arg4, store in 

2 element real list variable arg2 
* atg4 +2 element real 

list (opt) 
sorta arg! Returna list F 
* arg? : reaVepix list Geasansinseendiapalion (OPS) (sot 12-8 
SOrtD arg! Returns list arg? with @tusn F 
* asgt ; real/epix list elements in descending order (OPS)(sortD) 12-8 
Sortx(arg’ arg2) Sort statistical data in order BS I 
* arg); x list (real) of x elements 16-17 
* arg2 :y list (real) 
‘Sortylarg' arg2) Sort statistical data in order (i) 1 
* arg) :x list (real) of y elements Gory! 15-17 
* arg? y list (real) 

arg! >Sph Display result arg as Gi ivectal I 

s eLer real 2-D/3-Dvectr —_ spherical coardinates (OPS)(*Sph) 13-29 
‘Spherev ae (mone) 1 
* no arguments (Gpherev) * 127 
Square root : arg? ton aw F 
* arg! : real/epix numvVlist 32 
Squaring : argi? Returns argt mi by © F 
* arg! :real/eplx num/list itself —— 32 

or square matrx 13-10 
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‘sum arg? Returns sum ofelementsin (34)(MATH] F. 

* agi: real/cplx list list arg? (MISC Gum 3-9 
(usr! F 
OPS} (oud 12-8 

tan arg! Returns tangent of arg) F 

* arg! : real/cplx num/tist 32 
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tan" arg! Returns arctan of arg) Geiran') OF 
* argt : real/cplx num/list 32 
tanh arg? Returns hyperbolic tangent [3a [MATH] =F 
O4YP) tanh) 38 

F 

38 

1 

435 








‘Then = I 

Marg): Then:commands... ee cmcue 16-15 
:End:commands... End if false 

* arg! = condition 














Trace Display graph and enter 1 

* no arguments TRACE mode 442 

‘Transpose : argi? Returns matrix with @ wate F 

© arg! : real/eplx matrx elements transposed (Mario 13-12 

unitV arg) Returns unit vector of vector (Bq) IVECTAL F 

* argt :realleplx vectr argt ware laa) 13-27 

ve>ti arg! Returns vector arg? Fr 

* arg! : real/cplx vectr converted to # list 129 
F 
13-29 

Vert arg) Draw vertical line at x=arg! 1 

* arg) : x value 








While arg! ; commands...: Execute loop while condition ‘com 
End is truce CTL (While) 16-16 











Table of Functions and Instructions (Continued) 





i 
3 
% 


Draw a line plot of stat data i) (ORAW: 
: liste x (réelle) (opt) using lists argt and arg2 or — xytina ! 
:Histe y (réelle) (opt) Stat and yStat 
Display graph in new GA) zoom 
viewing rectangle 
Display graph in new 
oer i 
Display graph in new 
viewing rectangle 
Display graph in new 
viewing rectangle 
Display graph in new 
viewing rectangle 


i 
F 


eS Pla 
F 


Titi 


Display graph in new 
viewing rectangle 
Display graph in new 
viewing rectangle 
Display graph in new 
viewing rectangle 


2 


iti 


Display graph in new 
viewing rectangle 


Display graph in new 
viewing rectangle 





Table of System Variables 


‘The variables listed below are used by the TH-85 in various ways and 
have certain restrictions on them. 





i 


Variables Used by 


‘The TI-85 stores to reserved-name variables during 

calculations. You cannot store to reserved-name variables. 

Ans inintEr on a b 

x Sx ox oe = 

Bis sy oy y y 
Regeq corr PRege 

You can use the variable numes listed below for user data of 

any type (except constants, programs, graph databases, or 

graph pictures), However, the TI-85 stores to them (during 

graphing, for example), so you may wish to avoid using the 

names. 

x y ' r ® 

eqn exp tt... 19 Q1...a9 

‘The variables below must be equations. You can store 

Ss he 


i Cr) 
199 yt. yt9@ 
ay 


aH 


The variables below must be real lists. You can store to them. 
The T1-865 stores to them during statistical calculations. 


? 
? 


The variables below must be real numbers, You can store to 
them. The TI-85 may store to them during calculations. 


iEEEEESETE 
TiPPEREE 
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Battery Information 


‘The TI-85 uses two types of batteries: four AAA sikaline batteries and 
cee moins Shane era eee ete eee 





When to Repiace the As the batteries run down, the display begins to dim (especially 


during calculations), and you must adjust the contrast to a 
Gee vee: If you find it necessary to set the contrast to a 
setting of 6 or 9, sos Senne ore ee eee 
should change the lithium battery every three or four years, 
If you do not remove both types of batteries at the same time or 
allow them to ran down completely, you can change either type 
of battery without losing anything in memory. 

1 Turn the calculator off and replace the slide cover over the 
keys te avoid inadvertently turning on the caloulator. Turn 
the calculator so that the back is facing you. 

2. Holding the calculator upright, push the latch on the 
battery cover down with your fingernail or a paper clip and 
pull the cover out. 

3 Repiees all fer AE lkabos heratsen St Seer 
battery. To avoid loss of information stored in 
memory, the calculator must be off; do not remove 
the AAA batteries and the lithium battery at the same 


AAA batteries und install new ones as 
shown on the polarity diagram located in the battery 
compartment. 

© Toreplace the lithium battery, remove the screw and 
clip holding the lithium battery. Install the new battery, 
+ side up, Then replace the screw and clip, Use a 
GR1616 or CR1620 (or equivalent) lithium battery. 

Dispose of used batteries properly. Do not incinerate or 

Jeave within reach of small children. 

4. Replace the cover. When you turn the calculator on, the 
display shows the Home screen as it was when you last 
used it. 


© To replace the AAA alkaline batteries, remove all four 
discharged 


Accuracy Information 
ee 


To maximize accuracy, the TI-85 carries more digits internally than It 
displays. 


a 
Computational ‘Values in memory are stored using up to 14 digits with « digit 
exponent. 


‘You can store a value in the RANGE variables, lower, and 
Upper using up to 12 digits (14 digits for xScl, ySel, Step, and 
Step) 


When « value is displayed, the displayed value is rounded as 
specified by the MODE setting (pages 1-22 to 1-26), with a 
maximum of 12 digits and a 3-digit exponent. 

Information on calculations in hexadecimal, octal, and binary 
number bases is on page 7-2. 


Error Conditions 


_———L 


01 OVERFLOW" 


03 SINGULAR MAT 


04 DOMAIN" 


OT SYNTAX 


‘You are attempting to enter, or have calculated, a number that 
is beyond the range of the calculator. 

You are attempting to divide by zero. 

‘You are attempting a stat calculation with lists that are not 
appropriate. 

A singular matrix (determinate = 0) is not valid as the 
‘argument for“, Simult, or LU. 

‘You are attempting « stat calculation with lists that are not 
appropriate. 

‘The argument to a function or instruction Is out of the valid 
range. See Appendix A and the appropriate chapter. 

You are attempting a stat calculation with lists that are not 
appropriate, 

The increment in seq is 0 or has the wrong sign. The increment 
a loop is 0, 

You have pressed the Gi) key to break execution of a program, 
halt a DRAW instruction, or stop evaluaton of an expression. 
‘The command contains a syntax error. Look for misplaced 
fanctions, arguments, parentheses, or commas. See Appendix A 
and the appropriate chapter. 


Exponents cannot be more than three digits. 
= is not valid in parentheses except where an expression is 
required. 


Matrices, vectors, and list cannot be entered directly in an 
element of a matrix, vector, or list even if the expression 
evaluates to a real or complex number. Use a matrix, vector, or 
list variable in the expression instead. 


Axes in DifEq must be Q, t, or Q’, 


+ Brrore 1 to § do net oxeur during graphing. The TI-85 allows for undefined values on a graph. 
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Error Conditions (Continued) 





10 DATA TYPE 


11 ARGUMENT 


12. DIM MISMATCH 


You have entered an invalid digit in a number base; for 
example, 7b. 

‘You are attempting an operation that is not allowed in Bin, 
Hex, or Oct MODE. 

You are attempting to store to s RANGE variable in another 
graphing MODE or to perform an instruction while in the wrong 
MODE, such as Orinv in a graphing MODE other than Func, 
‘You have entered a value or variable that is the wrong data 
type. 

A function (including implied multiplication) or an instruction 
has an argument that is an invalid data type; for example, 3 
complex number where a real number is required. See 

Appendix A and the appropriate chapter. 

In an editor, you have entered a type that is not allowed; for 
example, a complex number in the STAT editor. See the 
appropriate chapter, 


‘You are attempting to store to a protected data type. You 
SEEN ES SPN NE A UE, HON, NHS. OF 
graph database. In addition, same system 

Pie te al otal mot he areal st See 


a sa of 
arguments. See Appendix A and the appropriate chapter. 

‘You are attempting to perform an operation that has more than 
one list, matrix, or vector argument, but the dimensions do not 


Error Conditions (Continued) 





‘The dimension of the argument is not appropriate for the 
operation. 


Matrix element dimensions and vector element dimensions 
must be positive integers between 1 and 255. List dimensions 
must be integers > 1. 

A matrix must be square to invert it, 

You are referencing a varinble that is not currently defined. For 
example, you have not stored a value to the variable, or you are 
referencing a STAT result variable that is not current. 

‘There is insufficient memory in which to perform the desired 
command. You must delete item(s) from memory (Chapter 15) 
before executing this command. 

‘You are attempting to use a system varinble inappropriately. 
See Appendix A. 

‘You are attempting to reference a variable or use a function in 
a place where it ia not valid. For example, y(x) cannot reference 
¥ 

‘You are attempting to use an invalid function in an argument 
‘to 8eq or a CALC function, for example, dert(dert(x-3,x),x)). 
‘You must define lower <upper. For (Min and fMax, the third 
argument must be less than the fourth argument. 

There is a problem with the RANGE variables. 

You may have defined xMaxsxMin, yMax<yMin, tStep=0, 
tMaxstMin and Tstep>0 (or vice versa), or (Plot nat between 
‘Min and tax, 

RANGE variables are too small or too large to graph correctly, 
which can occur if you attempt to zoom in or out so far that you 
are not within the numerical range of the calculator. 

You cannot "go to” this error. Correct the RANGE variables. 


Error Conditions (Continued) 





21Z00m A paint or a line, rather than a box, is defined in ZBOX or a 
math error resulted from a ZOOM operation. 

22 LABEL ‘The label in the Goto instruction is not defined with a Lbl 
instruction in the program, 

2asTaT ee eee 
appropriate; for example, you are requesting a statistical 
analysis with fewer than two statistical data points, Tho 
frequency (y value) for a 1-VAR analysis must be an integer 2 0. 
(xMax-xMinyxSct must be < 63 for a histogram. 

24 CONVERSION The “from” and “to” unit sre not in the same conversion type. 

25SOLVER In the SOLVER editor, the equation does not contain a variable, 
or you are attempting to solve with the cursor positioned on 
bound or left-rt 

26 SINGULARITY The SOLVER equation contains a singularity (0 point at which 
the function is not defined). 

2TNOSIGNCHNG’ The SOLVER did not detect « sign change. 

28 ITERATIONS" The SOLVER has exceeded the maximum number of iterations 
permitted. 

29 BAD GUESS” Initial guess must be within the bound. 
‘The initial guess and several points around the guess are 
undefined. 

* Seater catetieeeee tence eeeowmiee 
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32 POLY 
33 TOL NOT MET 


‘Equations in the Q'(t) editor must be Q"1..0'n and each must 
have an associated initial condition QI1...Qin, 

‘The step size used by the fitting algorithm has gotten too small. 
Check the equations and initial values, Try a larger value for 
difTol. Try changing tmin or tmax to examine a different region 
of the solution. 


All coefficients are 0, 
‘The algorithm cannot return a result accurate to the requested 
tolerance. 


Unable to transmit item because there is insufficient available 
memory in the receiving unit. You may skip the item or exit 
RECV mode. 


Unable to transmit item. Cheek to see that the cable is firmly 
connected to both units and that the receiving unit isin RECV 


Gi was used to break during transmission. 


‘Unable to transmit item because a variable with that name 
already exists in receiving unit. 


items and try again. 


In Case of Difficulty 


it you have difficulty operating the caiculator, the following 
‘suggeations may help you to correct the problem. 





Mandiing 2 Difficulty 1. Ifan error occurs, follow the procedure on page 1-24, Refer 
to the mare detailed explanations about specific errors 
beginning on page B-4, if necessary. 

2. Ifyou cannot see anything on the display, follow the 
instructions on page 1-3 to adjust the contrast, 

3. Ifthe cursor is a chessboard pattern, memory is full, Press 
{ig} MEM) (DELET and delete some items from memory. 

4 Ifthe calculator does not appear to be working at all, be 
ise ie baeeriod to inating propatty and thet diny ave 

5. Ifthe difficulty persists, see page B-10 for information on 
contacting Consumer Relations to discuss the problem or 
obtain service. 

6. If the dotted bar busy indicator is displayed, a graph or 
program is paused and the T1-85 is waiting for input. 


Two (2) year contractual warranty 





Bi dala rbia peak oshar tp eset neko kha Arpaio 
purchased this calculator directly from Texas Instruments Ltd. in which case the 
conditions of sale of Texas Instruments Ltd. shall apply. 
‘This electronic calculator (ineh charger if applicable) from Texas 
Instruments is warranted to the purchaser for # period of two (2) years 
from the original purchaser for a period of two (2) years from the original 

- against defective 


with calculators purposes : 
yoid is: the calculator has been damaged by accident or other causes not arising 
out of defects in material or workmanship. 

During the above two-year period, the calculator or its defective parts will be 
repaired, adjusted and/or replaced with a reconditioned model of equivalent 
quality, CRECONDITIONED") at manufacturer's option without charge to the 


RATES IN EFFECT AT THE TIME OF RETURN, 

In the event of replacement with a reconditioned model, the 

Bete ents aa rece ain ce reer eae 

for # period 90 days, whichever is longer. 

‘THIS CONDITION 2 SHALL NOT AFFECT THE STATUTORY RIGHTS OF A 

CONSUMER AS DEFINED IN THE CONSUMER TRANSACTIONS 

(RESTRICTIONS ON STATEMENTS) ORDER 1976 (AS AMENDED). 

Save as expressly provided in Condition 2, Texas Instruments shall be under no 

liability of whatsoever kind, howsoever caused whether or not due to the 

negligence or wilful default of Texas Instruments or its servants or agents 

arising out of or in connection with this calculator provided that nothing 

contained in this condition 3 shall exclude or restrict: 

oOo ae ey ot ee ee eS ae ee eee 
the negligence of Texas Instruments or its servants or agents; or 

(1) Any liability of Texas Instruments for loss or damage arising from this 
calculator (within the meaning of Sec. 5 92) (A) Unfair Contract Terms Act. 
1977) and resulting from the negligence of Texas Instruments or its 
servants or agents. 
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A 

@ variable, 15-8, 15-10, A-22 

abs function, 1-8, 3-6, 3-14, 11-3, 114, 
13-18, 13-30, A-2 

Absolute value, 3-5, 11-4, 13-18, 13-30 

Accent 9-8 

Accuracy, 4-13, 4-16, B-3 

Addition fanction (+), 1-8, 3-2, 3-14, 
12-7, 13-10, 13-26 

Alpha key, 4 16 

Alphe-tock, 1-5 

bors Boolean ee ead 1-8, 10-7, A-2 


arate ant al 1s, 114, 13-18, 


Aa tiene. : 
Angle vector format, 13-20 
Angle MODE, 1-: 

Sets 1-13, 4-26 to 4-28, 16-2, 


42 
fined, 4-43, 
arc ug ee E ie Az 

Are length, 3- 28, 4-43 

ARC operation, ioe 428 

Arcsin, arcoos, arctan, 3-2 

29 to 2-1) 
18, 13-14, A-2 

matrices, 13-14 


Down, 1-2 
instruction, 7-2, 7-4, A-2 
AxesOn FORMT 


instructiona, 4-6, 4-7, A-3 
Axes in graphing, 4-7, 7-2 


ii 


‘designator, 10-4 
Byariables 16 15:10, A-22 
BASE menu, 10-3 


bound, 14-3 to 14-5 
Busy indicator, 1-7, 4-14, 4-22 


c 

oe ee 82 

CALC menu, 3-12 

Calculus commands, 3-12 to 3-16, 
4-26 to 4-28 


cILCD instruction, 16-9, 16-13, A-3 
Clearing an expression, 1-10 
Clearing drawings, 4-30, 4-31, 4-43, 
15-12, 16-17 
Clouring the display, 16-9, 16-13 
dats, 15-7 


cnorm function, 1-8, 13-13, A-S 
ce polynomial, 3-10, 14-8, 
i 
simultaneous equations, 
14-10, 14-11 
Column sum norm, 13-13 


Combinations, probability, 3-6 
Commands, xii, 1-12, A-2 to A-21 
Comparing, 3-18 
Complex conjugate, 11-3, 13-18 
Complex numbers 12 2 ptt 

IL-2 to 11-4 
Coneatenating commands, 1-12, 1-14 
Concatenating strings, 9-4 
cond function, 1-8, 18-13, A-3 
Condition number of a matrix, 13-13 

i 35 


Stan integers, 
Sort rasy 1-8, 11-3, 18-18, 13-30, 


Conjugate of complex number, 11-3 
lex matrix, 13-18 


— ss  — 


corr variable, 15-10, Ad 
Correlation coefficient, 15-10 
cos" functions, 1-8, 3-2, 3-14, 
111,44 
cosh, iio dt functions, 1-8, 3-8, 3-14, 


vector display, 1-27, 13-20, 


D 
d decimal designator, 10-4, 
eee cate STE ETA 4-26, 
Dee NODE it instruction, 1-24, 1-26, 
Dec instruction, 10-6, A-4 
Dereaneben Lee Vente 
Destiecl eels ealne 106 
Decimal) zoom, 4-; 
Decrement and Skip, 16-18 


12 Index 


Definite integral, 3-15, 5, 4-26 
Degree function ("), 1-8, aa At 


Degree/minute/second, 3-7 
ae 1-24, 1-25, 
Dependent variable, 15-2 
dert, der2 functions, 1-8, 3-12 to 3-14, 


3-16, A-4 
Derivatives, 3-12 to 3-14, 4-26 


Disp instruction, 16-9, 16-11, A-6 
a 16-9, 16-12, 


Sioslagaebewk. 3 
conversions, See Conversions 
Display MODE, 1-24 to 1-27 
crv tng 4-15, 16-12 
11 
Distance on @ 


12-7, 13-26, A-5 


lines, 4-35. 
DS< instruction, 16-14, 16-18, A-6 


eer ees 


dxDert MODE instruction, 1-24, 1-27, 
3-16, A-6 
MODE instruction, 1-24, 1-27, 
3-16, A6 


E 
0 (pormittivity of a vacuum) 
B2 


constant, 
aye" log) constant, 3-2 
a 


wave Fn, i 18-13, A-6 

function, 1-8, 13-13, A-6 

Hivomt thet 1-9, 12-2, 12-3 
Element of matrix, 1-9, 13-15, 13-19 
Eee 1-8, 13-21, 13-28 
Else instruction, 16-14, 16-15, A-6 
Soeeo an 16-14, oo AG 
MODE instruction, 1-24, 1-25, A-6 

ee display MODE, 1.25 


nario 112° 
34,8-5 


constants, 
ea 113 


oh functions, +8 4-10 
matrices, 13-2 to 13-9 
negative 19 
Unies is2wie7 
pores eat to 12-28 


eqn variable, 3-12, tenn 22 
Equal tkign (=), 168, 4,10, 14-2, A-T 
function (==), 1-8, 3-18, 
13-11, 13-26, A-7 
Operating System, 1-8, 1-9 
95 


string conversion, 
Equation variables, xi, 2-9 to 2-11 
Equations, parametric, 6-2 to 6-6 
Equations, solving, 14-2 to 14-11 
Erasing a 16-2, 16-3 
Errors, 1-28, B-4 to B-8 
Et), 6-2, 6-3 


EVAL feature, 4-29, 6-5, 6-5, 7-6 
eee: 
6, A-7 


svar fon, 1-8, 3-12, 3-14, 3-16, 


aking functions, 3-12, 4-29 

Lieaterens expressions, 1-8, 1-9 
Exact differentiation MODE, 1-27 

Exclusive or, 10-7 

Executing programs, 16-2, 16-3, 

exp variable, 3-12, — 14-3, A-22 


regression, 
instruction, 15-16, A-7, 
Expressions, xii, 1-6 to 1-12 


F 
Factorial function (!), 1-8, 3-6, A-7 
Family of curves, 4-15 
festx, festy functions, 1-8, 15-16, A-7 
Fill instruction, 12-8, 12-9, 13-14, 
13-28, A-T 
Fix MODE instruction, 1-24, 1-25, 
16-20, A-7 
Fixed decimal MODE, 1-25 
Float MODE instruction, 1-24, 1-25, A-7 
brary decimal MODE, 1-25 
shar 1-8, 3-12, 3-14, 
ee on 
eae ey 313, 3-14 to 3-16, 


tedetry variable, $15, A-22 
FnOft, FnOn instructions, 4-11, A-8 
For instruction, 16-14, 16-16, A-8 
statistical values, 15-14, 
16-16 
FORMT screen, 
tart function, ‘fe 84, 13-11, 13-26, 


1-24, 1-26, AB 
Format, graphing, 4-6, 4-7, 16-20 
aaa 


Functions in DifEq graphing, 7-2, 7-3 
Frunitions in Pes peelings t-b to 
4 


Functions in Param graphing, 6-2, 6-3 


Index 13 
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Functions in Pol graphing, 5-2, 5-3 
Fundamental thearem of calculus, 17-4 


G 
(Earth's gravity) constant, 8-2 
(gravitational) constant, 8-2 
aoa 1-8, 3-10, A-8 
Ee ee ia tant 16-13, AD 
Goto instruction, 16-14, 16-17, A-9 
Graph database, 2-12, 4-40 
Graph picture, 2-12, 4-41 
Graphing, 4-2 to 4-45, 5-2 to 5-6, 6-2 te 
6-6, 7-2 to 7-10 
Graphing format, 4-6, 4-7, 16-20 
Graphing 1-26 


MODE, 
Greater than function (>), 1-8, 3-18, 
Ao 


Greater than or equal to function (), 
1-8, 3-18, A-9 

Greatest common divisor, 3-10 

Greatest integer, 3-4, 13-11, 13-26 


iene 15-12, 1837 
Home screen, xii, 1-6 

HYP menu, 3-3, 3-8 
Hyperbolic functions, 3-8 


' 

ident function, 1-8, 18-14, A-9 

Identity matrix, 13-14 

instruction, 16-14, 16-15, A-@ 

reed “ 1.8, 11-3, 13-18, 13-30, 
numbers, 11-2 to He 


Independent ‘rrfabte, 8,5 -3,6-3, 
7-3, M62 

Inflection paint, 4-27 

inpSt instruction, 16-9, 16-12, A-10 

Input instruction, 16-9, 16-10, A-10 


T4 Index 


Input to programs, 16-9 to 16-13. 
Instructions, xii, 1-12, A-2 to A-20 

Integer part, 3-4, 13-11, 13-26 
Integrals, 3-15, 4-26 


International characters, $8 
int function, eRueniaes 13-11, 13-26, ALO 
INTER editor, 3-3, 3-11 
inter function, 1-8, 3-11, A-10 


Intercept, 4-26 
International re 98 


Inverse hyperbolic functions, 3-8 
Inverse of functions, 4-37, 4-43 
Inverse of « matrix, 13-10 
Inverse loge, 3-2, 3-14 
Inverse trig functions, 3-2 

Taree ores 1), 1-8, 3-2, 3-14, 


enied 
at fans 1-8, 3-4, 13-11, 15-26, 
18> inetrution, 16-14, 16-18, A-10 


K 
k (Boltzman's) constant, 8-2 


L 
LabelOn FORMT instruction, 
4-6, 4-7, A-LE 

Labels in programming, 16-17 
Labels, axis, 4-7 

Last Answer, 1-13, 16-2 

Last Entry, 1-14, 16-2 
LUbl instruction, 16-14, 16-17, AeLL 
tom function, 1-8, cae 


multiple, 
left-rt varinble, 14-4, 14-6 
Length of an are, 2-16, 4:28, 5-5, 6-5 
Length of a string, 9-4 
Less than function (<), 1-8, 3-18, Av11 
Tams ina oe Sey 
3-18, A-lL 
Line instruction, 4-80, 4-34, 4-43, A-LL 
Line stat drawing, 15-12 
Linear regression, 15-8 
LinR instruction, 15-6, 15-16, A-11 
LIST menu, 12-4 
Lists, xfi, 12-2 to 12-10 
As arguments, 12-7 
Dimensions, 12-10 
Elements, 1-9, 12-2, 12-3 
Entering and me ae 
Graphing with, 


Neve tinction Pa An, 12-9, 13-28, 
13-29, A- 


—ee 


—. ue jj 


In function, 1-8, 3-2, 3-14, A-11 

Ingth function, 1-8, 9-4, A-11 

LnR instruction, 15-8, 15-16, A-11 

jog function, 1-8, 3-2, 3-14, A-L1 

Logarithm, 3-2 

Logarithmic regression, 15-8 

Logic fanctiona, 10-7 

lower variable, 4-25 to 4-28, 14-3 to 
14-5, 14-7, A-22 

LU instruction, 13-12, A-12 

LU matrix decomposition, 13+ 


M 
10 (permeability of a vacuum) 
82 


constant, 
Magnitude of complex numbers, 1-26, 
9-5, 11-2 to 114 
Magnitude of vectors, 13-20 
MATH menus, 3-3, 4-24, 19-12, 18-27 
Mathematical functions, 1-8, 3-2 


Elements, 13-2 to 19-9 
and editing, 13-2to 13-9 

Inversion, 13-10 
Math operations, 13-10 to 13-13 
Menus, 13-5 
Negation, ee 
Row eon: 13-16, 12-17 
Squaring, 13-10 
Transpose, 13-12 

13-5 


max function, 1-8, 3-5, 12-8, A-12 
Maximum of a function, 3-16, 4-27 


Memory, 1-2, 18-2 to 18-6 

Menu i 

Menun, xii, 1-16 to 1-20 
37 


GRAPH, 4-4, 4-42, 4-43, 5-2, 6-2, 7-2 
HYP, 3-8 


min function, 1-8, 3-5, 12-8, A-12 
Minimum of a function, 3-16, 4-27 
Minimum value, 3-5, 12-8 
MISC menu, 3-3, 3-9 
Miscellaneous characters, 9-7 
Mn (neutron mass) constant, 8-2 
mod function, 1-8, 3-5, A-12 
MODE screen, 1-24 
MODE settings, 1-24 to 1-27, 16-20 
Modulus, 3-5 
Modulus of complex numbers. Sea 

Magnitude of complex oe 
Leder masa) constant, 

MRAdd function, 1-8, ite Alz 


Multiargument functions, 1-8 

Multiplication function (*), 1-8, 3-2, 
‘S14, 12-7, 13-10, 13-96, A-12 

multh function, 1-8, 13-16, A-12 


N 
A variable, 15-10, A-22 
Na (Avagadro’s number) constant, 8-2 


3-6, 
basi « yerhisinpiusiienne te 


Negating a matrix, 13-10 

Negation function (-), 1-8, 1-9, 3-2, 
13-10, 13-26, A-13 

Nonreal numbers, 11-2 to 11-4 

norm function, 1-8, 13-12, 13-27, A-13, 

oe ree 1-24,.1-25, 


Index 15 


oo 


Normal display MODE, 1-25 

not Boolean function, 1-8, 10-7, A-13 

Not equal functian (+), 1-8, 3-18, 13-11, 
13-26, A-13 

Notation display format, 1-25 

nPr function, 1-8, 3-6, A-13. 

NUM menu, 3-3, 3-4 

Number base MODE, 1-26 

Number bases, 10-2 to 10-8 

Numeric differentiation MODE, 1-27 

Numerical derivative, 3-13, 4-26 


° 
octal designator, 10-4 
Oct MODE instruction, 1-24, 1-26, A-15 
Oct instruction, 10-6, A-13 
Octal MODE, 1-26 
Octal numbers, 10-3 to 10-6 
Octal result display, 10-4, 10-6 
OFF key, 1-2 
ON key, 1-2 

OneVar instruction, 15-16, A-13, 
One-variable stat analysis, 15-2, 15-16 
OPS menu, 13-14, 13-28 
of Boolean function, 1-8, 10-7, A-13 
Outpt instruction, 16-9, 16-12, A-14 


P3Reg, P4Reg instructions, 
16-16, A-15 
MODE instruction, 1-24, 1-26, 
Alé 
Parametric equations, 6-2 to 6-6 
Parametric graphing MODE, 1-26, 
6-2 to 6-6 
Parentheses, 1-8, 1-9 
Pause instruction, 16-14, 16-18, A-14 
PEN feature, 4-35 
ican” 1-8, 3-10, A-l4 
Permutations, 
pEval function, is 3-10, A-14 
Pj, 3-2 
Pictures, 2-12, 4-41 
Pinel, 4-13 
Plotting statistical data, 15-12 
Points, drawing, 4-39 
Pol MODE 1-24, 1-26, A-14 


instruction, 
Pol instruction, 11-3, 11-4, 13-29, 


PolarC MODE instruction, 1-24, 1-26, 
Ald 

PolarGC FORMT instruction, 4-6, 4-7, 
Al4 

POLY feature, 14-8 

poly function, 1-8, 149, A-14 

Polynomial evaluation, 3-10 

Polynomial! regression, 15-8, 15-11 

Polynomia! root finder, 14-8, 14-9 

Power function (a), 1-8, 3-2, 3-14, 
13-10, 18-14, AAS 

Power of ten function (10), 1-8, 3-2, 
‘iain 13-14, A15 


Power regression, 15-8 
PRegC variable, 15-11, A-22 


Q 

Qh), 7-2, 7-3 

Ql, 7-2, 7-3 

ee perrepeien te 18 


Quartic regression, 15-8 
QuickZoom, 4-17, 6-4, 6-4, 7-5 


t poet 1-8, 3-7, 4-16 
we 


RANGE editor, 4-12, 4-19 
bien P sicae: 4-12, 4-13, 5-3, 6-3, 


Ac (gas) constant, 8-2 

ReGOB i: 4-40, 4-43, 5-3, 
6-2, 7-3, A-16 

ACL feature, 2-10, 2-11 


RePic instruction, 4-41, 4-43, 5-3, 6-2, 
7-3, 15-17, A-16 





Sw 


real function, 1-8, 11-3, 13-18, 18-30, 
6 


AY 
Rec instruction, 11-3, 11-4, 13-29, 
A-16 
Recalling a value, 2-10, 2-11 
Recalling an expression, 2-10, 2-11 
Reciprocal, 3-2 
rc instruction, 1-24, 1-26, 
i 
Kee re instruction, 4-6, 4-7, 
16 
Rect¥ MODE instruction, 1-24, 1-27, 
Rectangula coor 
47 
Rectangular DE, 1-26 
Rectangular complex numbers, 1-26, 
11-2 
Reetangular result lt 
Rectangular vector 


ref function, 1-8, 13-16, A-16 

RegEq variable, 15-11, A-22 
Regression analysis, 15-8 to 15-16 
Regression equation, 15-10 to 15-14 
Regression models, 15-8 

Relational functions, 3-18, 12-7,13-11, 


Repeat cies 16-14, 16-16, A-17, 
name variables, A-22 


Reartne the TI-85, 18-5 
Return instruction, 16-14, A Medd. 
morm function, 1-8, 13-18, A- 
Root function (J), 1-8, 3-10, wa 
Rotate bits, 10-8 
rotL, rotR functions, 1-8, 10-8, A-17 
found function, 3-8, 3-4, 13-11, 13-26, 
ALT 
Rounding, 3-4, 13-11, 13-26 
Row echelon form, 13-16 
Row norm, 13-13 
Row operations, 13-16, 13-17 


a program, 16-2, 16-3 


‘Scatter instruction, 15-17, A-17 
15-12 


Sei MODE tnstraction, 1-24, 1-25, A-17 
Scientific display MODE, 1-25 


Begs Cert Secon or 
Sequence, 3-9, 3-14, 12-8, 12-9 

Sequential plotting FORMT, 4-6, 4-7 
Series, 1-15, 3-9, 12-8, 12-9 


Setting graph formats, 4-6, 4-7 

Setting MODE, 1-24 to 1-27, eee 

Setting viewing rectangle, 4- 

Setting ZOOM f factors, 4-21 

Shade instruction, 4-30, 4-32, 4-33, 
A-18 

Shading a drawing, 4-82, 4-38 

shift, shh 18,108, A-18 

Shift psa 10-8 


ShwSt instruction, 15-16, A-18 
sign function, 1-6 26, 3-14, A-18 
FORMT instruction, 4-6, 4-7, 
ate 


SIMULT feature, 14-10 to 14-12 

simult function, 1-8, 14-11, A-18 

Simultaneous equations, 14-10, 14-11 

Simultaneous plotting FORMT, 4-6, 4-7 

sin, sin’' functions, 1-8, 3-2, 3-14, 
13-11, Adi8 

siohs, ees functions, 1-8, 3-8, 3-24, 

18 


Sines, 3-2 7 ; 
Smart Graph, 4-5, 4-14, 4-17, 4-31 
SOLVER, 14-2 
‘Solver instruction, 14-5, A-18 
Solving equations, 14:2 to 14-12 
‘sortA, sortD functions, 1-8, 12-8, A-19 
Sma instructions, 15-15, 15-17, 
“19 

Paeen joo dats, mes 15-15, 16-17 
peo racters, 9- 

eens 12-29, 4+ 19 

MODE instruction, 


124, 
1-27, 13-20, 13-21, peo A-19 
Spherical vector MODE, 1- 
Square root — (J), 1-8, 3-2, 
3-14, A 
fan 1-4, 3-2, 3-14, 
A189 


13-10, 
Standard deviation, 15-10 
STAT menu, 16-3 
Statistical analysis, 15-2 to 15-18 


Stop instruction, 16-14, 16-18, A-19 


Constants, 8-3, 8-4 
Equations, 2-9 


Expressions, 2-9 
Functions to graph, 4-8 

Graphs, 4-40, 4-41, 5-3, 6-2, 7-3 
Lists, 12-3 to 12-6 


Numbers, 2-5 
Pictures, 4-41, 5-3, 6-2, 7-3 
Values, 2-5 


‘StPic instruction, 4-41, 4-43, 5-3, 6-2, 
7-8, 15-17, A19 
oar PASS 


Sup fonctions 1-3, 644-20 

Subroutines, 16-19 

Subset of a string, 9-4 

Subtraction function (-), 1-8, 3-2, 3-14, 
12-7, 13-10, 13-26, A-20 

Son tiaNion, 1.05 de Oa 

‘Summation, 3-9, 12-6 

System. of equations, 14-10 to 1412 

System variables, 


T 
6 variable, 3-12, 5-2, 5-3, A-22 
OMin, 6Max, GStep variables, 5-3, 


A-22 
1 variable, 3-12, 6-2, 7-2, A-22 
T function, 2-6, 13-12, A-20 
tan, tan"? functions, 1-8, 3-2,3-14, A-20 
tanh, Cyr functions, 1-8, 3-8, 3-14, 


tMin 4, 
les ares 3-15 to 9-17, 4.26 to 4-28, 


TOLER editor, S17 
‘Tolerances, 3-15 to 3-17, 4-26 to 4-28 
‘Plot variable, 7-4, A-22 

TRACE feature, 4-17 


u (atomic mass unit) constant, 8-2 
unV function, 1-8, 13-27, A-20 


18 Index 


Unit vectors, 13-27 

upper erate 4:25, 14-3, 14-5, 14-7, 
22, 

Unselecting a function, 4-11 

User-defined ZOOM, 4-23 


v 

Nee 12 

VARS menu, 2-' 

ve ell function, 1s, 12-8, 12-9, 13-28, 
13-29, A-20 

Vectors, xii, 13-20 to 13-30 


MODE, 1-27 
Vert instruction, 4-30, 4-85, 4-43, A-21 
nee » #2, 4-13, 5-3, 6-3, 


w 
While instruction, 16-14, 16-16, A-21 


x 
Ax variable, 4-18, 4-16, 4-22 
x variable, 3-12, 4-9, Seg 
xFact variable, 4-21, A- 
xMax, xMin variables, Was, 413, 53, 

6-3, Ane A-22 

Boolean function, 10-7, A-21 

xSel — 4-12, 4-13, 5-3, 6-3, 7-4, 


xStat fhe 4 15-2, 15-4, 15-5, 15-16, 
15-17, A-22 

xt variables, 6-2, A-22 

xyline instruction, 15-12, 15-17, A-21 


Sprache 4-19, 4-16, 4-22 
y variable, 4-9, 4-14 to 4-16, A-22 
4-26 


y 

yO), 4-2 to4-11 

yFact variable, 4-2 

yMax, yMin yeah tia, +13, 5-3, 
6-8, 7-4, A-22 

ySol variable, 4-12, 4-13, 5-3, 6-3, 7-4, 


A-22 

yStat hist, 15-2, 15-4, 16-5, 15-15, 
15-17, A-22 

yt variables, 6-2, A-22 


z 

‘ZDecm instruction, 4-18, 4-22, 4-42, 
5-8, 6-5, 7-6, A-21 

ZFACT screen, 4-21 


neg eS 





ZFit instruction, 4-18, 4-22, 4-42, 5-5, 
6-5, 7-6, A-21 
Zin inatruction, 4-18, 4-20, 4-42, 5-5, 
6-5, 7-6, A-21 
instruction, 4-18, 4-22, 4-42, 5-6, 
6-5, 7-6, A-21 
ZOOM menu, 4-18 
ZOOM BOX, 418, 4-19, 5:5, 6-5, 7-6 
200M factors, 4-18, 4-21, 6-5, 6-5, 7-6, 
A22 


Zooming on a graph, 4-18 to 4-23 
ZOOMX, ZOOMY operations, 4-18, 
4-20, 5-5, 6-5, 7-6, A-21 
ee een a oa 4-42, 5-5, 
Spree once 


zPrevineteuction, 4 4-18, 4-22, 4-42, 
6-5, 6-5, 7-6, A-21 

EP ig ee eae 5-5, 
6-5, 7-6, A- 


ea, 4-22, 4-42, 5-5, 
6-5, 7-6, A-21 

4-18, 4-22, 4-42, 5-5, 
6-5, 7-6, A-21 
operation, 4-23 
instruction, 4-18, 4-22, 4-42, 5-5, 
6-5, 7-6, A-21 

zxMax, zxMin, zxScl, zyMax, zyMin, 
zySel variables, 4-23, A-22 
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